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NATURAL HISTORY. 


«CHAPTER: a 
Of the Puberty of Animals. 


T HE puberty of animals commences at - 
that period of their exiſtence when Nature 
endows them with the power of multiplying 
the ſpecies. This period is as various as the 
different tribes of animals. In ſome it ar- 
rives ſooner, in others later; but, in every 
animal, it is accompanied with ſome remark- 
able changes in conſtitutions and affections. 
From infancy to puberty there is a gradual 
increaſe of ſize; but, immediately after that 
period, in both ſexes, the growth of the body 
makes a ſudden ſpring, and acquires redoub- 
led ſtrength and activity. The growth of 
animals, however, does not always ſtop at 
the age of puberty. Men, quadrupeds, and 
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and inſects ſeem to acquire their full dimen- 
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fiſhes, continue to grow for ſome time after 
their capacity of multiplying. But moſt birds 


ſions before they arrive at the age of puberty. 


Before puberty, the voice of a man, like 
that of a woman, is ſhrill and feeble. But, 
after that period, it becomes rough and 
ſtrong. This effect is produced by ſome un- 
accountable and ſudden change in the organs 
of ſpeech, which is not confined to the hu- 
man ſpecies ; for the voice of a horſe or a 
bull is deeper after than before puberty. In 
eunuchs, no fuch alteration of voice 1s to be 
obſerved ; for their voice, though ſhrill and 
piercing, can never produce a low or deep 
note. At this period, too, that diſtinguifh- 
ing characteriſtic of man, the beard, begins 
to appear, together with other external and 
internal changes, which it is unneceſſaty to 
relate. But eunuchs are totally deſtitute of 
beards. Theſe two facts indicate a connection 
which merits the attention of philoſophers. 

With regard to the female ſex, they are by 
no means exempted from conſtitutional 
changes when they arrive at the age of pu- 
berty. The alteration in the tone of their 
voice, if it does happen, is hardly percepti- 
* Neither are — faces deformed by a 
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a beard, which, according to our preſent 
ideas, would have a diſguſting effect. At 
this period, however, their mammae ſwell, 
and a periodical evacuation takes place, which 
produces wonderful revolutions in their con- 
ſtitution and affections. In both ſexes, the 
mental changes are not leſs remarkable than 
the corporeal. The powers of the mind ex- 
pand, the force of genius is felt, and very dif- 


* 


ferent objects ſolicit attention: Inſtead of 


puerile amuſements, ambition, a warm and 
unaffected friendſhip, a generoſity and un- 
ſuſpicious demeanour, both in words and 
actions, are the almoſt univerſal characteriſ- 
tics of this period of human life. I mention 
it with pleaſure, that, as far as my obſerva- 
tion extends, in youth, unleſs they are cor- 
rupted by example, by neglect, or by other 
cauſes, all men are honeſt, friendly, gene- 
rous, and humane. If this remark be true, 
Nature 1s fully exculpated. But, when a 
young man enters into the buſineſs of life, 
his candour and ingenuouſneſs ſoon meet 
with a ſhock. This is the painful reverſe. 
Inſtead of liberality and integrity of conduct, 
he has to encounter with ſelfiſhneſs, chicane, 
and too often with direct villainy. This un- 


happy diſcovery turns his thoughts into a 
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different current, contracts the noble open- 
neſs of his heart, renders him ſuſpicious and 
guarded, and, if he ſhall chance to retain his 
integrity, he 1s obliged to aſſume, at leaſt; the 
appearance of jealouſy and deceit. I by no 
means intend this to be the univerſal charac- 
ter of mankind ; I only lament that it is too 
general. 
In every race of mankind of which we have 
any knowledge, the females arrive ſooner at 
puberty than the males. But the age of pu- 
berty differs in different countries. This dif- 
ference ſeems to originate from two cauſes, 
the temperature of the climate, and the qua- 
lity of the food. Children of citizens, and of 
opulent parents, who are fed with rich and 
| nouriſhing victuals, arrive ſooner at this ſtate. 
{| | Children, on the contrary, brought up in the 
118i country, or whoſe parents are poor, require 
1 two or three years longer; becauſe their food 
i | 16 not only coarſe, but too ſparingly given. 
i In the ſouthern regions of Europe, and in 
| large cities, the females arrive at puberty 
| about the age of twelve, and the males about 
-” | fourteen. But, in northern climates, and in 
| the country, girls hardly come to maturity 
till they are fourteen, and boys not before 
4 fſixteen. In the warmeſt regions of Aſia, 
| Africa, 
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Africa, and America, the age of puberty in 
females commences at ten, and ſometimes at 
nine. : 

After puberty, the Count de Buffon re- 
marks, * marriage is the natural ſtate of man. 


A man ought to have but one wife, and a 
woman but one huſband. This is the law 


© of Nature; for the number of females 1s 
nearly equal to that of the males. Such 
© laws as have been enacted in oppoſition to 
this natural principle, have originated ſolely 
from tyranny and ignorance. Reaſon, hu- 
* manity, and juſtice, revolt againſt thoſe 
© odious ſeraglios, in which the liberty and 
© the affections of many women are ſacrificed | 
© to the brutal paſlton of a ſingle man. Does 
© this unnatural pre-eminence render thoſe 
* tyrants of the human race more happy? 
© No! Surrounded -with eunuchs, and with 
* women who are uſeleſs to themſelves and to 
* other men, they are tormented with the 
© conſtant appearance of that accumulated 
* load of miſery they have created. 

All animals, as well as thoſe of the human 
ſpecies, undergo, at the age of puberty, ſimi- 
lar changes in the form of their bodies, and 
in the diſpoſitions of their minds. From 
mild, placid, and gentle, they become bold, 

reſtleſs, 
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reſtleſs, and ungovernable. Their bodies are 
then, in ſtrength and ſymmetry, pertectly ac- 
commodated to the new ſentiments which 
Nature, for wiſe purpoſes, excites in their 
minds. In the deer kind, the horns of the 
males appear not till they are fit for multiply- 
ing the ſpecies. At this period, the creſt, the 
wattles, and the plumage of the male gallina- 
ceous birds acquire additional beauty, and 
their courage and ſtrength are greatly aug- 
mented. The pigeon, inſtead of being que- 
rulous, timid, and voracious, whenever the age 
of puberty arrives, feels emotions of a very 
difterent kind. Conſcious of the new vigour 
he has acquired, he aſſumes a bold and impor- 
tant air. He ſtruts about with a majeſtic 
pride, and immediately addreſſes, with all the 
gaiety of a lover, ſome favourite female, whom 
he ſolicits with the moſt aſſiduous gallantry 
and attention. After the coy female gives her 
aſſent, their after- conduct exhibits ſuch a mu- 
tual and ardent affection, and ſuch a conſtant 
fidelity, as afford no inconſiderable pattern to 
the human ſpecies. 
With regard to fiſhes, we are totally igno- 
rant of the periods when the different tribes of 
them acquire the power of multiplying. From 
the element they inhabit, from the rapidity of 
their 
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their motions, and from their deſultory and 
wandering mode of living, we are equally ig- 
norant of many other important parts of their 
economy and manners. This continues to 
be an ample field for future inveſtigation, and 
highly worthy of the attention of naturaliſts. 
The œconomy and manners of inſects are 
more open to inſpection. Thoſe of the wing- 
ed tribes undergo many changes, both in figure 
and ſtructure, before they arrive at the age of 


puberty. They firſt eſcape from the eggs in 


the form of minute caterpillars. In this ſtate 
they are exceedingly voracious, and grow with 
rapidity to their full ſize; but they are deſti- 
tute both of the power and of the organs ne- 
ceſſary for the multiplication of the ſpecies. 
They are next transformed into chryſalids: 
In this ſtate, their bodies are covered with a 
kind of cruſt or ſhell, from which the animals 
have again to eſcape, as from a ſecond egg. 
In this impriſoned condition, they remain dur- 
ing a longer or ſhorter period, according to the 
ſpecies, or to the ſeaſon of the year in which 
they are transformed. After their transforma- 
tion into flies, they burſt this cruſt or ſhell, and 
appear in the form of flies, furniſhed with 
wings, legs, feelers, &c. of all which they were 

deſtitute 
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deſtitute in their former ſtate. When tranſ- 
formed into flies, caterpillars have arrived at 
the age of puberty. They are now perfect 


animals, and endowed with the faculty of 


tranſmitting a numerous progeny to poſte- 
rity. | 
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CHAPTER M 
Of Love. 


Tu E great intention of Nature, in endow- 
ing almoſt every animal with a ſexual attach- 
ment, is the multiplication and continuation 
of the reſpective ſpecies. But, with regard 
to man, and, in an inferior degree, to all 
pairing animals, love is the ſource of many 
other ſocial and important advantages. Love, 
or a ſtrong affection for a. particular woman, 
is to young men, perhaps, one of the greateſt 
incentives to virtue and propriety of conduct. 
In northern countries, it ſeldom riſes to that 
degree of frenzy, which, in warmer climates, 


not only engroſſes the whole attention, but 


often totally unhinges the powers of the mind. 
In northern regions, however, it occupies 
more gently the imagination, gives a chear- 
fulneſs and alacrity to the buſineſs or ſtudies 
of life, and, if reciprocal, diffuſes over the 
mind and body a placid happineſs, and a 
tranquillity of diſpoſition, which greatly con- 
tribute to the health and vigour of both. A 

young 
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young man in love thinks that the eyes of 
his favourite continually behold him. Through 
this amiable medium he views all his actions, 
and even his thoughts. His affection and 
veneration are ſo great, that he is in ſome 
meaſure deterred from regarding any other 
woman, and what is of more importance, 
from indulging any looſe or irregular appetite. 
The diſpoſitions and affections of the female 
are the ſame with thoſe of the male. Her 
attention is completely engroſſed: and ſhe 
never thinks or dreams of any man, but of 
him who is the object of her affection. A 
young man and a young woman in love 
exhibit the moſt innocent and the moſt amia- 
ble picture of human nature. Actuated by 
no intereſted motives, and regardleſs of future 
contingencies, they obey the ſupreme com- 
mand of Nature. How much is it to be 
lamented, that, from the cruel, but perhaps 
unavoidable inſtitutions and cuſtoms of civil 
ſocieties, it is ſo often not only prudent, 
but neceſſary, to check, and even to over- 
come, this powerful law of Nature ? 

Many are the advantages that mankind 
derive from. ſociety and regular govern- 
ments, and we ſhould chearfully ſubmit to 
thoſe hardſhips and inconveniencies to which 

they 
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they give riſe. But every man, however 
ſubmiſſive to the laws of his country, muſt 
regret that neceſſity which makes them oppoſe 
any of the laws of Nature, and eſpecially 
the almoſt irreſiſtible law of love. 

In the preſent ſtate of ſociety, it mul be 
acknowledged, early marriages, among people 
in the ordinary and dependant ranks of life, 
are extremely hazardous. When both par- 
ties are induſtrious and oeconomical, ſuch 
marriages are not only the moſt natural, but 
are productive of the greateſt happineſs and 
cordiality. But the reverſe is dreadful! 
Children, ſtraitened circumſtances, reſentment 
of parents, whether real or affected, too often 
produce all the complicated miſeries to which 
mankind, in their loweſt ſtate of degradation, 
can be ſubjeted. Among this order of men, 
therefore, it is of the higheſt importance that 
the law of Nature ſhould yield, ' for ſome 
time at leaſt, to the inſtitutions of ſociety, 
and to thoſe prudential motives which parents 
learn from experience to be ingredients eſ- 
ſential to the comfort and happineſs of life. 

Men of fortune and of opulence have it in 
their power to obey the laws of Nature and 
of love; and ſome examples, though few in 


number, occaſionally happen of rich men 
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acting a diſintereſted part in their matrimo- 
nial engagements. Inſtead of following the 
dictates of Nature, many men of fortune and 
independence, diſregarding the high privi- 
lege they enjoy, ſacrifice their taſte, their paſ- 
fion, and often their happineſs during life, at 
the ſhrine of Gold. To accompliſh this ſor- 
did end, they often embrace deformity, diſ- 


eaſe, 1gnorance, peeviſhneſs, and every thing 


that 1s diſguſting to human nature. Let 
ſuch individuals ſuffer their puniſhment. 
But what are the confequences to the pub- 
lic? Men of rank, in all nations and govern- 
ments, not only regulate, in a great meaſure, 
the manners of their inferiors, but are the 
natural guardians of the ſtate. For theſe 
important purpoſes, their minds ſhould be 
noble, generous, and bold ; and their bodies 
{ſhould be ſtrong, maſculine, fit to encounter 
the fatigues of war, and to repel every hoſtile 
aſſault that may be made upon their coun- 
try. But, when men of this deſcription, 
whatever be their motives, intermarry with 
weak, deformed, puny, or diſeaſed females, 
their progeny muſt of neceſlity degenerate. 
The ſtrength, beauty, and ſymmetry of their 
anceſtors are, perhaps, for ever loſt. What 
is ſtill more to be regretted, debility of body 

18 
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is almoſt univerſally accompanied with weak- 
neſs of mind. Thus, by the avarice, ambi- 
tion, or inattention, of one individual, a 
noble and generous race is completely de- 
ſtroyed. By reverſing this conduct, it is 
true, the breed may again be mended ; but, 
to repair a ſingle breach, many generations, 
endowed with prudence and circumſpection, 
will be requiſite. A ſucceſſive degeneration, 
however, is an infallible conſequence of 1m- 
prudent or intereſted marriages of this kind. 
One puny race may for ſome time be ſuc- 
ceeded by another, till at laſt their conſtitu- 
tions become ſo feeble that the animals loſe 
the faculty of multiplying their ſpecies. 
This gradual degeneration 1s one great cauſe 
of the total extinction of conſpicuous and 
noble families. That it ſhould be ſo, is a 
wiſe and beneficent inſtitution of Nature ; 
for, if ſuch debilitated races were continued, 
a univerſal degeneration would ſoon take 
place, and mankind would be unable to 
perform the duties, or to undergo the la- 
bours of life. Nature firſt chaſtiſes, and at 
laſt extirpates, all thoſe who act contrary to 
her eſtabliſhed laws. 
Beſide the pleaſures reſulting from ſociety, 
and from mutual attachment in man, and 
in 
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in pairing animals, the natural love of off- 
ſpring is a ſource of the moſt engaging en- 
dearments. The innocent and helpleſs con- 
dition of infants call forth our pity and pro- 
tection. When a little farther advanced, 
their beauty, their ſmiles, and their ſprightli- 
neſs, excite the moſt agreeable emotions. In 
their progreſs from infancy to manhood, we 
obſerve with pleaſure the unfolding of their 
mental powers. They imitate our actions 
long before they can expreſs their deſires, 
or their wants, by language. Their attempts 
in the acquiſition of language are extremely 
curious and amuſing. Their firſt ſyſtem of 
grammar conſiſts entirely of ſubſtantive 
nouns. It is long before they learn the uſe 
of adjectives or of copulatives, and till 
longer before they employ the verb. Their 
ſpeeches are ſhort, aukward, and blundering ; 
but they are animated, and uttered with 
aſtoniſhing force and vivacity of expreſſion 
in their eyes, and in the geſtures of their 
bodies. At this period of life, children are 
folely aQuated by Nature and imitation. 
After they acquire words ſufficient for con- 
veying the few ideas they poſſeſs, they begin 
to reaſon, or rather to employ the language of 
reaſoning ; for, at this period of life, children, 

when 
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when they mean to give a reaſon why they 
ſhould have any indülgence or gratification, 
almoſt univerſally argue againſt themſelves, 
and employ a reaſon why their deſires 
ſhould not be granted. This ridiculous mode 
of reaſoning excites laughter, and affords 
pleaſure and amuſement to the parents. It 
likewiſe ſhows, that our firſt attempt toward 
reaſoning is principally, if not ſolely, the ef- 
fect of imitation; for the reaſoning power, 
at this period, 1s not fully unfolded, becauſe 


many human inſtincts, or mental qualities, 


have not yet been called forth into action. 
But here I muſt ſtop. To do juſtice to this 
intereſting ſubject would require volumes. 
The love of offspring, which, though not 
univerſal, is perhaps the ſtrongeſt and moſt 
active principle in human nature. It over- 
comes the ſenſe of pain, and ſometimes even 
the principle of ſelf-preſervation. A remark- 
able and a melancholy example of the ſtrength 
of parental affection was lately exhibited, 
and, for the honour of our ſpecies, deſerves 
to be recorded. In the beginning of January 
1786, the Halſewell Eaſt Indiaman, Captain 
Richard Pierce, was unfortunately wrecked 
on the coaſt of Dorſetſhire. Beſide ſeveral 
other ladies, Captain Pierce had two of his 
own 
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own daughters on board. When the ſhip 
was in the extremity of danger, ſome of the 
company, by .ſwimming, -and other feats of 
activity, got upon a rock. In this dreadful 
ſituation, Captain Pierce aſked Mr. Rogers, 
his third mate, if any plan could be deviſed 
for ſaving the ladies? Mr. Rogers replied, 
* It is impoſſible! but you may ſave your- 
_* ſelf” Upon which the Captain, addreſſing 
himſelf to his daughters, and enfolding 
them in his arms, ſaid, Then, my dear 
children, we ſhall not part; we ſhall periſh 
together! Mr. Rogers quitted the ſhip and 
reached the rock: An univerſal ſhriek of 
deſpair was heard, in which the voices of fe- 
male diſtreſs and horror were lamentably 
diſtinguiſhable. In a few moments all was 
huſhed; the ſhip, with every perſon on 
board, had then gone to the bottom. Parents 
chearfully ſubmit to the hardeſt labour, and 
expoſe themſelves to the greateſt dangers, 
in order to procure nouriſhment to their 
young, or to protect them from injury. 

A bitch, during the operation of diſſection. 
licked her young, whoſe preſence ſeemed to 
make her forget the moſt excruciating tor- 
tures; and, when they were removed, ſhe 
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uttered the moſt dolorous cries. Certain ſpe- 
cies of ſpiders incloſe their eggs in a ſilken 
bag ſpun and wove by themſelves. This 
bag they fix to their back, and carry it along 
with them wherever they go. They are ex- 
tremely nimble in their motions. But, when 
the bag is forced from a ſpider of this kind, 
her natural agility forſakes her, and ſhe falls 
into a languid ſtate. When the bag is again 
preſented to her, ſhe inſtantly ſeizes it, and 
carries it off with rapidity. The young ſpi- 
ders no ſooner eſcape from the eggs than they 
dexterouſly arrange themſelves on the back 
of the mother, who continues for ſome time 
to carry them about with her, and to ſupply 
all their wants. Another ſpecies of ſpider 
attaches her bag of eggs to her belly. This 
ſpider is likewiſe very agile, and ſo ferocious 
and determined in the protection of her eggs, 
that ſhe has been known to ſuffer death rather 
than relinquiſh them. The deer ſpontane- 
ouſly preſents herſelf to be chaſed by the 
dogs, to prevent them from attacking her 
fawn. When the fox perceives that her 
young have been diſturbed in her abſence, 
ſhe carries them off, one after another, and 
conceals them in a new retreat. Waſps 
Vor. II. C feed 
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feed their young, when in the worm or cat- 
terpillar ſtate, in the ſame manner as pige- 
ons and other birds that diſgorge. The pige- 
on, after ſwallowing grain, retains it for ſome 
time in her ſtomach, till it is ſoft:ned and 
macerated : She then diſgorges, and throws 
it into the mouths of her young. In the 
* ſame manner, ſays Reaumur, I have ob- 
© ſerved a female waſp ſwallow a large por- 
© tion of an inſet: In a ſhort time after- 
© wards, ſhe traverſed the different cells of 
© her neſt, diſgorged the contents of her ſto- 
© mach, and diſtributed food in this half- 
« digeſted form to her young worms *. 

All animals, man perhaps not excepted, 
acquire a double portion of force and 
courage after they bring forth. A cow, at 
leaſt in a domeſtic ſtate, is a placid and 
plegmatic animal : But, whenever ſhe produ- 
ces a calf, a wonderful change is exhibited : 
She inſtantly becomes vigilant, active, and 
even ferocious, in the defence of her young. 
A honeſs deprived of her cubs preſents the 
moſt dreadful: picture of anxiety, rage, and 
rapacity. Deſcending lower. in the ſcale of 


* Reaumur, tom, 11, page 230. 12mo edit. J. 
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animation, the ſame change is to be remark- 
ed. A domeſtic hen is a timid, indocile, and 
obſtinately ſtupid creature. Though chaſed, 
harraſſed, and even put in danger of her 
life, fifty times in a day, ſhe never learns to 
avoid a garden, or any particular place 
which ſhe is accuſtomed to frequent, or to 
which ſhe is led by her appetite for food. 
But, the moment her chickens are hatched, 
inſtead of her uſual timidity, ſhe becomes as 
bold as a lion. When ſhe thinks her young 
are 1n danger, ſhe briſtles up her feathers, 
aſſumes a fierceneſs in her eye, makes an 
alarming noiſe, and attacks, in the moſt furi- 
ous manner, and without diſtinction, every 
animal that comes near her. By the ſudden- 
neſs of her onſets, ſhe often alarms men, and 
actually intimidates and beats off dogs and 
other animals that could devour her in 
an inſtant. 

Though ſeveral of the inſet tribes diſco- 
ver a ſtrong attachment to their young, yet 
all thoſe which undergo transformations, 
and do not form ſocieties, muſt be complete- 
ly ignorant of the exiſtence of their” progeny; 
becauſe, in general, the parents die before 


the young are hatched. Nature, however, 
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has endowed thoſe ſpecies with an inſtinct 
which produces all the effects of parental af- 
fection: They uniformly depoſit their eggs 


in ſubſtances which afford to the young, im- 


mediately after their eſcape from the egg, 
a nouriſhment adapted to their reſpective 
conſtitutions, and a comfortable and ſafe 
protection from injury. Thus Nature, ever 
attentive to the continuation and happineſs 


of her productions, however ſeemingly inſig- 


nificant in the ſcale of being, often employs 
very different means to accompliſh the ſame 
beneficent purpoſes. 

Nature has unqueſtionably attached plea- 
ſure to all the neceſſary functions of animals. 
But this pleaſure cannot be conſidered as the 
original cauſe of any particular action; for 
the experiment muſt be made before the ani- 
mal can diſcover whether the reſult is to be 
agreeable or diſagreeable. The truth is, that 
Nature has beſtowed on the minds of all ani- 


mated creatures a number of laws or inſtincts 
perfectly accommodated to the ſpecies, and 


which irreſiſtibly compel them to perform 
certain actions. The effects of theſe laws we 
perceive : But the cauſes, or the modes by 
which they operate on animal minds, are 
inſcrutable. 
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inſcrutable. We may and muſt admire, bat 
we can never penetrate, the myſteries of 
Nature, 
Bonnet, and ſome other naturaliſts, imagine 
they are exhibiting the cauſes of that ſtrong 
and mutual attachment between parents and 
their offspring, when they tell us, that, in 
man, and quadrupeds, and birds, the mother 
is fond of her young, becauſe their natural 
actions give riſe to agreeable ſenſations ; that, 
from the ſtructure of the mammae, a gentle, 
but pleaſant ſenſation, is excited by the action 
of ſucking; that the mother is often incom- 
moded by too great a quantity of milk, and 
that ſucking relieves her; that the young 
love their mother, becauſe ſhe feeds, protects, 
and communicates to them a cheriſhing 
warmth; that, among the feathered tribes, 
and particularly thoſe which fit upon their 
young, by the gentle motions of their little 
ones, an agreeable ſenſation is excited in the 
belly of the mother, which 1s then frequent- 
ly deprived of feathers. All theſe ſources of 
reciprocal pleaſure may be true: But ſtill 
they are only effects, and not original cauſes, 
of filial and parental affection; for that mutu- 
al attachment exiſts the moment after the 


young 
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young animals come into the world, and, of 
courſe, previous to all experience of titilla- 
tion, of heat, of habit, or of any other cir- 
cumſtances that may, perhaps, contribute to 
ſtrengthen or prolong the exertion of the 
primary cauſe, which muſt remain for ever 
concealed from human penetration. 

In moſt animals, except the human ſpecies, 
parental and filial affection ceaſe whenever 
the young are able to provide for themſelves, 
The pleaſures derived from ſucking, and from 
other circumſtances formerly mentioned, 
might for ſome time remain ; but the young 
grow large, unwieldy, petulant, and enter 
into competitions for food, which not only 
contribute to alienate the affection of the 
parents, but even to excite reſentment and 
averſion. Theſe, however, are only ſecon- 
dary cauſes. The purpoſes of Nature are 
fulfilled. The ardour of affection, which 
was indiſpenſably neceſſary to the protection 
and rearing of the young, being now no 
longer uſeful, is ſo totally extinguiſhed, that 
neither the parents nor the offspring are 
capable of recognizing one another. This 
temporary and amiable inſtint 1s obli- 
terated, and never revives till the fervours 

of 
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of love are again felt, and a new progeny 
appear. 
Marriage or pairing, though by no means 
an univerſal inſtitution of Nature, is not un- 
frequently exhibited in the animal creation. 
With regard to man, both male and female 
are inſtinctively impelled to make a ſelec- 


tion. The force of this natural impulſe is 


ſtrongly felt by every young and uncorrupt- 
ed individual. When not reſtrained by ne- 
ceſſity, or other powerful motives, men and 
women would intermarry long before it 
would be prudent in civilized or artificial 
ſtates of ſociety. This univerſal, and almoſt 
irreſiſtible impulſe of ſelection, is to me the 
ſtrongeſt argument in favour of monogamy, 
or the union of pairs, among the human 
ſpecies. 

The ſame impulſe, or law of Nature, takes 
place among many other animals, as the pat- 
ridge tribes, the ſwallow, the linnet, and in 
general, all the ſmall birds. The aſſiduity, 
attention, mutual affection, laborious vigi- 
lance, and ſtedfaſt fidelity of pairing animals, 
are truly admirable, and, to ingenious minds, 
afford the moſt exemplary admonitions to 
virtue and conjugal attachment, 

Beſide 
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Beſide this forcible impulſe of ſelection im- 
planted by Nature in man, and in every other 
pairing animal, ſome other facts deſerve to 
be noticed. In all pairing animals, inclu- 
ding, of courſe, the human race, the males 
and females produced are nearly equal. This 
is a plain indication that Nature deſtined 
theſe animals to pair, or to marry. Injuſtice, 
jealouſy, animoſity, and every animal calami- 
ty, would enſue, if this order of Nature were 
encroacked upon in creatures who are en- 
dowed with the inſtinct of ſexual ſelection. 

It is not incurious to remark, that human 
inſtitutions often contradict the laws of Na- 
ture. The dunghill cock and hen, in a na- 
tural ſtate, pair, In a domeſtic ſtate, howe- 
ver, the cock 1s a jealous tyrant, and the hen 
a proſtitute. But, even in this unnatural 
ſociety, a ſelection is ſometimes to be obſer- 
ved. The ſame phenomenon is exhibited 
among mankind, when placed in certain ſitu- 
ations. Like domeſtic poultry, the Turks, 
and ſome Aſiatic and African nations, influ- 
enced by an accurſed government, and by 
an execrable religion, rebel againſt the law 
of love, and of reciprocal attachment. In 
theſe countries, a rich man not only engroſles, 


but 
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Ne but impriſons and tortures, as many beauti- 
er ful women as his fortune enables him to 
to ſupport. Deſtitute of all thoſe endearments 
1+ which ariſe from mental communication, 
es from parental tenderneſs and affection, from 
18 mutual confidence and ſolace, he is, while 
d young, perpetually tormented with jealous 
e, apprehenſions. As he advances in life, his 
1— jealouſy and his terror augment. Though 
e his females are ſcrupulouſly guarded from 
- every intruſion, by ſervile and mutilated 
wretches, his fears increaſe with his years 
n and debility, till a premature and comfort- 
— leſs old age puts a period to his inſignificant 
and liſtleſs exiſtence. | 
- In general, it 1s to be remarked, that all 
n thoſe ſpecies of animals, whoſe offspring re- 
1 require, for ſome time, the induſtry and ſup- 
. port of both parents, are endowed with the 
1 inſtinct of ſelection, or of pairing, With 


regard to the feathered tribes, pairing is 
almoſt univerſal. A diſtinction, however, 
as to the duration and circumſtances of their 
pairing, is to be obſerved. The young of 

all the ſmall birds, as well as of moſt of the 
larger kinds, continue for ſome weeks in a 

weak and helpleſs condition. The mother is 
nor, 
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not, like quadrupeds, provided with organs 
fitted to ſecrete milk ; of courſe, ſhe is unable 
to nouriſh them out of her own body. She 
is therefore obliged to go abroad in queſt of 
food for them. But the progeny are ſo nu- 
merous, that all her induſtry, if not aſſiſted 
by the father, would be ineffectual for their 
ſupport and protection. In all birds whoſe 
young are in this condition, the males and 
females not only pair, but each of them is 
endowed with the ſtrongeſt parental affection. 
Both are equally anxious and induſtrious in 
procuring food for their mutual offspring. 
This parental care and attachment uniformly 
continues till the young are fledged, and have 
acquired ſufficient ſtrength to provide for 
themſelves. Eagles, and ſome other birds 
of prey, continue faithfully in pairs for 
years, and perhaps during life. Theſe facts 
afford a ſtrong argument in favour of marri- 
age among mankind. No animal remains ſo 
long in the infant and helpleſs ſtate as the 
children of men; and no mother could, with 
her own induſtry, poſſibly ſuckle and procure 
nouriſhment for a numerous family. Here, 
as in the feathered tribes, the aſſiſtance of 
the father becomes indiſpenſable. On this 
| ſubject, 
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ſubject, a curious inſtinct merits attention. 
The male of moſt birds not only ſelects a fe- 
male, but, with great aſſiduity, brings food 
to her when ſitting on her eggs, and often 


he 


u- relieves her by fitting on them himſelf. 

ted There are other ſpecies of pairing birds, 
eir whoſe young, as ſoon as they are hatched, are 
oſe capable of eating their food when preſented to 


them, and of courſe, require leſs labour from 
the parents. In theſe ſpecies accordingly, 
the male pays no attention to the progeny, 
becauſe it is unneceſſary; but the mother 
carefully leads them about to places where 
proper food is to be had, protects them from 
injuries, and communicates heat to them 
by covering them with her wings. 


ds Quadrupeds, eſpecially thoſe which feed 
or upon graſs, do not pair; becauſe while the 
Ns female gives ſuck to her young, ſhe herſelf is 


feeding. Beſide, the young of this tribe, 


o very ſoon after birth, can eat graſs and other 
1 vegetables. The Count de Buffon remarks, 
th that the roe-deer, though they feed upon 
1 graſs, are to be excepted from this rule: for 
re, they pair, and have annuallv but one litter. 
* Lions, tigers, wolves, and other rapacious 


quadrupeds, do not pair. The whole labour 
of 


28 


of procuring food is devolved upon the fe- 
male, which often ſhortens her own life, as 
well as that of her offspring. In relation 
to man, this is a fortunate circumſtance; 
for, if beaſts of prey paired, a dangerous mul- 
tiplication of thoſe deſtructive ſpecies would 
be the conſequence. But pairing is eſſentially 
neceſſary to birds of prey; becauſe, during 
the proceſs of incubation, the female would 
not have time ſufficient for procuring food ; 
which, in theſe animals, requires both pati- 
ence and addreſs. Some quadrupeds, parti- 
cularly thoſe which lay up - proviſions for 
the winter, as the beaver, pair. As ſoon as 
the young beavers are produced, the males 
abandon the ſtock of proviſions to the females, 
and go in queſt of food for themſelves. But 
they by no means relinquiſh their mates; 
but frequently return and viſit them while 
they are ſuckling their young. 

If man, and ſome of the pairing animals 
be excepted, the ſeaſons of love are limited 
to particular times of the year. Theſe ſea- 
ſons, though various, are admirably adapted 
to the nature and ceconomy of the different 
ſpecies. - In all animals of this kind, the 
ſeaſons of love, and the times of female geſ- 

tation, 
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tation, are ſo contrived by Nature, that the 
offspring, when brought forth, are amply 
ſupplied with the particular ſpecies of food 
upon which they principally live. Though 
the times of geſtation vary conſiderably among 
ſuch quadrupeds as feed upon graſs, the reſ- 
pective females uniformly bring forth early 


W in ſummer, when the graſs is tender and 


luxuriant. The mare comes in ſeaſon in 
ſummer, carries eleven months, and is de- 
livered in the beginning of May. Sheep and 
goats come in ſeaſon in the end of October 
or beginning of November. They carry five 
months, and produce when the graſs begins 
to ſpring. It is worthy of obſervation, that, 
though the times of geſtation in the ſame 
ſpecies, and in all latitudes, never alter, yet 
the ſeaſons of love, and times of delivery, 
vary with the climate. In Italy, ſheep come 
in ſeaſon in the months of June or July. 
The females, as uſual, carry five months, 
and bring forth in November or December, 
the very period , when graſs, in that climate, 
is in its beſt ſtate for paſture; for, in April, 
it is burnt up, and ſheep have nothing to 
browſe upon but ſhrubs. The rutting ſeaſon 
of 


88 
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of the ſtag is in the end of September and 
beginning of October, and the female brings 
forth in May or the beginning of June. 
Theſe animals inhabit .the higheſt mountains 
of Scotland, where the graſs, of courſe, does 
not begin to ſpring ſo early as in the lower 
parts of that country. Beavers come in ſeaſon 
about the end of autumn, and bring forth in 
January, when their ſtore-houſes are full of 


| proviſions. The young of pairing birds are 


produced in the ſpring, when the weather 


begins to be comfortably warm, and their 


natural food abounds. In a word, the bring- 
ing forth, or hatching, of all animals, not 
excluding the inſect tribes, uniformly takes 


place at thoſe ſeaſons of the year when the 


nature: of the weather, and the food peculiar 


to the: ſpecies, are beſt adapted to the con- 


ſtitution of their offspring. Catterpillars of 
every kind are never hatched till the various 
plants' on which the feed, though they grow 
in different months, have put forth their 


leaves. 


We ſhall conclude this ſubject, by giving 
a Table of the Relative Fecundity, &c. of 
Animals, which, in a ſhort compaſs, ſolves 


a 


OF NATURAL HISTORY. 31 


W 2 number of queſtions with regard to 
the natural hiſtory of quadrupeds. It is 
taken from the eighth volume of the 
Tranſlation of Buffon, to whoſe authority 
moſt readers will be inclined to give great 
weight. 
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CHAT TB Rx AX 


Of the Transformation of Animals. 


{ HE transformation of caterpillars, and 
of different kinds of worms, into winged 
inſets, has long excited the attention, as 
well as the admiration of mankind. But the 
truth 1s, that every animal, without exception, 
undergoes changes in their ſtructure, mode 
of exiſtence, and external appearance. Man- 
kind, from their embryo ſtate, to final diſſo- 
lution, aſſume many different forms. Some 
weeks after conception, the rudiments of a 
human being are to be perceived. As preg- 
nancy advances, the approaches to the per- 
feat figure become gradually more diſtin- 
guiſhable, till the period of birth. While 
in the foetus ſtate, the head is diſproportion- 
ally large, when compared with the other 
parts of the body; nouriſhment is conveyed 
to it by very different channels; and reſpi- 
ration is not neceſſary, becauſe the circula- 
| tion 
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tion of the blood is not carried on 1n the 
ſame manner as after birth. Even after birth, 
the form, ſymmetry, and organs of the animal 
are by no means complete. The head con- 
tinues for ſome time to be diſproportionally 
large; the hands and feet are not properly 
ſhaped : the legs are crooked ; the hair on 
the head is ſhort and ſcanty; no teeth as 
yet appear; and there is not a veſtige of a 
beard. In a few months, however, the ſym- 
metry of all the parts is evidently improved 
and the teeth begin to ſhoot. The growth of 
the whole body, as well as the ſtrength and 
beauty of its form, gradually advance to per- 
fection till the ſixth or ſeventh year, when 
another change takes place. At this period, 


the firſt ſet of teeth are ſhed, and are replaced | 


by new ones. From boyhood to puberty, 
the ſize of the body, and of its different mem- 
bers, increaſe. When the age of puberty 
arrives, ſeveral important changes are pro- 
duced in the ſyſtem of both males and fe- 
males. The beard now makes it appearance; 
the dimenſions of the body, in moſt indivi- 
duals, are ſuddenly augmented; and both 
ſexes become capable of multiplying the 
ſpecies. From this period, to the age of twen- 
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ty-five or thirty, the muſcles ſwell, their inter- 
ſtices are filled with fat, the parts bear a proper 
proportion to each other, and man may now be 
conſidered as perfect animal. In this ſtate 
of bodily perfeQion and vigour, he generally 
remains till he reaches his fiftieth year. Then 
a new but a gradual change begins to appear. 
From the fiftieth year to the age of ſeventy 
or eighty, the powers of the body decline in 
their ſtrength and activity. The muſcles loſe 
their ſpring and their force. The vigour of 
manhood 1s no longer felt; and the withered 
decrepitude of old age 1s ſucceeded by death, 

its unavoidable conſequence. | 
The mind of man undergoes changes as 
well as his body. The taſte, the appetites, 
and the diſpoſitions, are in perpetual fluctua- 
tion, How different is the taſte of a child 
from that of a man? Fond of gewgaws and 
of trifling amuſements, children frolic away 
their time without much thought or reflection. 
When advancing toward puberty, their diſ- 
poſitions and deſires ſuffer a gradual muta- 
tion. New. inſtints are unfolded, and a 
ſenſe of propriety begins to be perceived. 
They deſpiſe their former occupations and 
amuſements; and different ſpecies of objects 
| | ſolicit 
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ſolicit and obtain their attention. Their 
powers of reflection are now conſiderably 
augmented ; and both ſexes acquire a modeſty 
and a ſhyneſs with regard to each other. 
This awkward, but natural baſhfulneſs, by 
the intercourſe of ſociety, as well as by the 
impulſes of Nature, vaniſhes ſoon after pu- 
berty, when the ſtate of manhood and of 
gallantry commences. From this period, to 
the age of twenty-five or thirty, men's minds 
aſſume a bold, enterpriſing, and active tone. 
They engage in the buſineſs of life, look 
forward to futurity, and have a deſire of 
marrying, and of eſtabliſhing families. All 
the ſocial appetites afe in vigour; ſolid and 
manly friendſhips are formed; and man goes 
on for ſome time to enjoy every kind of hap- 
pineſs which his nature is capable of afford- 
ing. I with the next change had no exiſtence. 
At fifty or ſixty, the mental powers, in gene- 
ral, like thoſe of the body, begin to decline, 
till feeble and tremulous old age arrives, and 
death cloſes the mutable ſcene of human 
life, 

With regard to a both before and 
after birth, they undergo ſimilar, and many 
of them greater, changes of form than thoſe 
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of the human ſpecies. Their mental powers, 
likewiſe, their diſpoſitions and manners, as 
well as the object of their attention, vary 
according to the different ſtages of their exiſt- 
ence. Many of them come into the world 
blind, and continue for ſome time before 
they receive the ſenſe of ſeeing. How many 


changes are exhibited in the dog from birth 


till he becomes a perfect animal, till all his 
members are completely formed, and all his 
inſtincts are unfolded and improved by ex- 
perience and education? The deer-kind ac- 
quire not their magnificent and beautiful 


horns before the age of puberty; and even 


theſe are annually caſt off and renewed. 
Similar changes take place in quadrupeds 
of every denomination; with examples of 
which every man's experience and recollection 


will readily ſupply him; and, therefore, it is 
unneceſſary to be more particular. 


Neither are Birds, in their progreſs from 
birth to maturity, exempted from changes. 


Like quadrupeds, many birds are blind for 


ſome time after they are hatched. In this con- 
dition, how different are their form and ap- 
pearances from thoſe of the perfect animals! 
At firſt, they are covered with a kind of down 

\. inſtead 
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inſtead of feathers. Even after the feathers 
ſhoot, they are often of a colour different 
from that which they acquire when full 
grown. The beautifully variegated colours 
of the peacock's tail appear not till he arrives 
at his third year*. Birds that have creſts, or 
wattles, live a conſiderable time before they 
acquire theſe ornaments, or marks of diſtincti- 
on, All birds annually molt, or caſt their 
feathers, in the ſame manner as quadrupeds 
ſhed their hair, the new puſhing out the old. 
Frogs, and many other amphibious animals, 
undergo great changes in their form and 
ſtructure. When it firſt eſcapes from the 
egg, a frog appears in the form of a tadpole, 
an animal with a large roundiſh head, and a 
compreſſed or flat tail, but totally deſtitute 
of feet and legs. In this ſtate it remains 
a conſiderable time, when the two fore-feet 
begin to ſhoot, and have an exact reſemblance 
to the buds of trees. As their growth advan- 
ces, the toes and legs are diſtinguiſhable. 
The ſame proceſs goes on with the hind-legs, 
only they are ſomewhat later in making their 
appearance. During the growth of the legs, 


* Linnaei Amoen. Acad. vol. 4. p. 368. 
the 
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the blood being drawn into different channels, 
the tail ſuffers a gradual mortification, till 
at laſt it totally vaniſhes, and the tadpole is 

metamorphoſed into a quadruped. Tadpoles 
never comes out of the water; but, after their 
transformation into frogs, they become am- 
phibious, and occaſionally frequent both land 
and water. 

The cruſtaceous tribes, as lobſters, crabs, &c, 
beſide the different appearances they aſſume 
while growing to perfection, caſt their ſhells 
every year. When this change 1s about to 
happen, they retire into the crevices of rocks, 
or ſhelter themſelves below detached ſtones, 
with a view to conceal and defend their 
bodies from the rapacious attacks of other 
fiſhes. After the ſhells are caſt, the animals 
are exceedingly weak and defenceleſs. Inſtead 
of their natural defence of hard ſhells, and 
ſtrong claws, they are covered only with a 
thin membrane or ſkin. In this ſtate they 
become an eaſy prey to almoſt every fiſh that 
ſwims. The ſkin, however, gfadually thick- 
ens and grows harder, till it acquires the 
uſual degree of firmneſs. By this time 
the animals have reſumed their former 
* and activity; they come out from 

their 
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* their retirements, and go about in queſt of 
food. | 

| Serpents, and many other reptiles, caſt their 
ſkins annually. The beauty and luſtre of 
their colours are then highly augmented, 
Before caſting, the old ſkins have a tarniſhed 
and withered appearance. The old ſkins, 
= like the firſt ſet of teeth in children, are 
forced off by the growth of the new. 

== We come now to give ſome account of the 
W transformations of inſe#s, which are both va- 
W rious and wonderful. All winged inſects, 


W without exception, and many of thoſe which 


are deſtitute of wings, muſt paſs through 
ſeveral changes before the animals arrive 
at the perfection of their natures. The ap- 
pearance, the ſtructure, and the organs of a 
caterpillar, of a chryſalis, and of a fly, are 
ſo different, that, to a perſon unacquainted 
with their transformations, an identical ani- 
mal would be conſidered as three diſtinct 
ſpecies. Without the aid of experience, who 
could believe that a butterfly, adorned with 
four beautiful wings, furniſhed with a long 
ſpiral proboſcis or tongue, inſtead of a mouth, 
and with ſix legs, ſhould have proceeded 
from a diſguſting, hairy caterpillar, provided 

with 
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with jaws and teeth, and fourteen feet ? 
Without experience, who could imagine that 
a long, white, ſmooth, ſoft worm, hid under 
the earth, ſhould be transformed into a black, 
cruſtaceous beetle, having wings covered with 
horny clytra, or caſes? 
Upon this branch of the ſubject, we ſhall, 
Ai, give an example or two of the moſt 
common transformations of Inſects: and /c- 
condly, deſcribe ſome of the more uncommon 
kinds. | 
Beſide their final metamorphoſis into flies, 
caterpillars undergo ſeveral immediate chan- 
ges. All caterpillars caſt or change their 
ſkins oftner or more ſeldom, according to 
the ſpecies. Malpighius informs us, that 
the ſilk-worm, previous to its chryſalis ſtate, 
caſts its ſkin four times. The firſt ſkin is 
caſt on the roth, 11th, or 12th day according 
to the nature cf the ſeaſon; the ſecond in 
five or ſix days after; the third in five or 
fix days more; and the fourth and laſt in ſix 
or ſeven days after the third. This changing 
of ſkin is not only common to all caterpillars, 
but to every inſet whatever. Not one of 
them arrives at perfection without caſting 


its {ſkin at leaſt once or twice. The ſkin, 
aſter 
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after it is caſt, preſerves ſo entirely the figure of 
the caterpillar in its head, teeth, legs, colour, 
hair, &c. that it is often miſtaken for the 
animal itſelf. A day or two before this 
change happens, caterpillars take no food : 
They loſe their former activity, attach them- 
ſelves to a particular place, and bend their 
bodies in various directions, till at laſt they 
eſcape from the old ſkin, and leave it behind 
them. The inteſtinal canal of caterpillars 
is compoſed of two principal tubes, the one 
inſerted into the other. The external tube 
is compact and fleſhy; but the internal one 
is thin and tranſparent. Some days before 
caterpillars change mto the chryſalis ſtate, 
they void, along with their excrement, the 
inner tube which lined their ſtomach and 
inteſtines. When about to paſs into the 
chryſalis ſtate, which is a ſtate of imbecillity, 
caterpillars ſelect the moſt proper places and 
modes of concealing themſelves from their 
enemies. Some, as the ſilk-worm, and many 
others, ſpin filken webs or cods round their 
bodies, which completely diſguiſe the animal 
form. Others leave the plants upon which 
they formerly fed, and hide themſelves in 
little cells which they make in the earth. 


The 
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The rat-tailed worm abandons the water 
upon the approach of its metamorphoſis, 
retires under the earth, where it is changed 
into a chryſalis, and, after a certain time, 
burſts from its ſeemingly inanimate condi- 
tion, and appears in the form of a winged 
inſet, Thus the ſame animals paſs the firſt 
and longeſt period of their exiſtence in 
the water, another under the earth, and the 
third and laſt in the air. Some caterpillars, 
' when about to change into a chryſalis ſtate, 
cover their bodies with a mixture of earth 
and of filk, and conceal themſelves in the 
looſe foil. Others incruſt themſelves with 
a ſilky or glutinous matter, which they puſh 
out from their mouths, without ſpinning it 
into threads. Others retire into the holes 
of walls or of decayed trees. Others ſuſ- 
pend themſelves to the twigs of trees, or 
to other elevated bodies, with their heads 
undermoſt. Some attach themſelves to walls, 
with their heads higher than their bodies, 
but in various inclinations; and others 
chooſe a horizontal poſition, Some fix 
themſelves by a gluten, and ſpin a rope 
round their middle to prevent them from 
falling. Thoſe which. feed upon trees at- 
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tach themſelves to the branches, inſtead of 
the leaves, which are leſs durable, and ſub- 


jet to a greater variety of accidents. The 


colours of the caterpillars give no idea of 
thoſe of the future flies. 

In general, the figure of chryſalids ap- 
proaches to that of a cone, eſpecially in their 
poſterior part. When under this form, the 
inſet ſeems to have neither legs nor wings. 
It is incapable either of walking or of 
crawling. It takes no nouriſhment, becauſe 
it has no organs ſuited to that purpoſe ; 
yet, in ſome ſpecies, life is continued for 
ſeveral months before their laſt metamorpho- 
ſis takes place. In a word it ſeems to be 
a lifeleſs maſs. But, upon a more attentive 
obſervation, it poſſeſſes the power of bending 
upwards and downwards the poſterior part 
of its body. The ſkin, or exterior covering, 
of thoſe which do not ſpin cods, ſeems to-be 
of a cartilaginous nature. It is commonly 
{ſmooth and ſhining. In ſome ſpecies, how- 
ever, the ſkin of the chryſalis is more or leſs 

covered with hair, and other rugoſities. 
Though chryſalis differ both in figure and 
colour, their appearances are by no means 


ſo various as thoſe of the caterpillars from 
which 
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which they are produced. The colour of 
ſome chryſalids is that of pure gold, from 
which circumſtance the whole have re- 
ceived - their denomination. For the ſame 
reaſon they are called aureliae in Latin. 
Some are brown, others green; and, indeed, 
they are to be found of almoſt every colour 
and ſhade. 

The life of winged inſects conſiſts of 
three principal periods, which preſent very 
different ſcenes to the ſtudent of Nature. 
In the firſt period, the inſect appears under 
the form of a worm or caterpillar. Its body 
is long, cylindrical, and conſiſts of a ſucceſſion 
of rings, which are generally membranous, 
and encaſed within each other. By the aid 
of its rings, or of crotchets, or ſeveral pairs 
of legs, it crawls about in queſt of food; 
and its movements are, in ſome ſpecies, 
remarkably quick. Its head is armed with 
teeth, or pincers, by which it eats the leaves 
of plants or other kinds of food. In this 
ſtate, it is abſolutely deprived of ſex, and, 
conſequently, of the power of multiplication. 
Its blood moves from the tail toward the 
head. It reſpires either by ſtigmata or ſmall 
apertures placed on each ſide of its body, 

| or 
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or by one or ſeveral tubes ſituated on its 
poſterior part, which have the reſemblance 
of ſo many tails. In the ſecond period, the 
inſet appears under the form of a nymph, 
or that of a chryſalis. When an inſeQ, after 
throwing off the ſkin of the caterpillar, ex- 
hibits all its external parts, only covered 
with ſoft and tranſparent membranes, it is 
called a nymph. But, when to theſe mem- 
branes is added a common and cruſtaceous 
covering, it receives the name of a chry/alze. 
While in the ſtate of a nymph,. or that of 
a chryſalis, inſects, in general, are totally in- 
active, and ſeem not to poſſeſs any powers 
of life. Sunk into a kind of deep ſleep, they 
are little affected with external objects. 
They can make no uſe of their eyes, their 
mouth, or any of their members; for they 
are all impriſoned by coverings more or leſs 
ſtrong. No cares occupy their attention. 
Deprived of the faculty of motion, they 
remain fixed in thoſe ſituations which they 
have choſen for their temporary abode, or 
where chance has placed them, till their 
final metamorphoſis into flies. Some of 
them, however, are capable of changing 
place; but their movements are ſlow and 

Vor. II. E painful. 
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painful. Their blood circulates, but in a 
contrary direction from what takes place in 
the caterpillar ſtate; for 1t proceeds from 
the head toward the tail. Reſpiration con- 
tinues to go on, but the organs are differ- 
ently ſituated. In the caterpillar, the prin- 
cipal organs of reſpiration were placed at the 
poſterior part of the body; but now theſe 
ſame organs are to be found at the anterior 
part of the animal. In the third period, the 
inſet has acquired that perfect organization 
which correſponds to the rank it is to hold 
in the ſcale of animation. The bonds of the- 
nymph, or of the chryſalis, are now burft 
aſunder, and the inſet commences a new 

mode of exiſtence. All its members, formerly 
ſoft, inactive, and folded up in an envelope, 
are expanded, ſtrengthened, and expoſed to 
obſervation. Under the form of a worm or 
caterpillar, it crawled; under thoſe. of a 
nymph, or chryſalis, its power of motion was 
almoſt annihilated; under the laſt form, it 

is furniſhed with ſix ſpringy legs, and two 
or four wings with which it is enabled to 
fly through the air. Inſtead of teeth or pin- 
cers, with which it divided a groſs aliment, 
it has now a trunk by which it extracts the 
refined 
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refined juices of the moſt delicate flowers. 
Inſtead of a few ſmooth eyes which it poſ- 
ſeſſed in the worm or caterpillar ſtate, the 
new inſet is furniſhed with both ſmooth 
and convex eyes, to the number of ſeveral 
thouſands. | 

The internal parts of the inſe& have like- 
3 | wiſe undergone as many changes as the ex- 
W ternal. The texture, the proportions, and 
W the number of the viſcera, are greatly altered. 
Some have acquired an additional degree of 
WE confiſtence; others, on the contrary, are ren- 
dered finer and more delicate. Some re- 
ceive a new form, and others are entirely 
W annihilated. Laſtly, ſome organs in the 
perfect inſet, which ſeemed formerly to 
have no exiſtence, are unfolded,” and become 
viſible. The moſt important of this laſt kind 
are the organs of generation. The cater- 
pillar, the nymph, and the chryſalis, were of 
no ſex. But, after transformation, both ſexes 
are diſtinguiſhable, and the animals are ca- 
pable of multiplying their ſpecies. 
We ſhall now give ſome examples of tranſ- 
formations which deviate from the common 
mode. | | 

= Some inſects hold a middle rank between 
W thoſe which preſerve their original figure 
; E 2 during 
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during life, and thoſe that ſuffer transforma- 
tions. Their exiſtence is divided into two 
periods only. They walk in the firſt, and 
fly in the ſecond. Thus their only meta- 
morphoſis conſiſts of the addition of wings, 
the growth and expanſion of which are 
performed without any conſiderable alter- 
ation in the figure of their bodies. 
| There is not a law eſtabliſhed among 
organized bodies which ſeems to be ſo uni- 
verſal, as that all of them grow, or augment 
in ſize, after birth, till they arrive at matu- 
rity. If a hen were to bring forth an egg 
as large as her own body, and af this egg, 
when hatched, were to produce a bird of 
equal dimenſions with either of the parents, 
it would be conſidered as a miracle. But 
the /pider-fly, ſo denominated from its figure, 
affords an example of a fimilar prodigy. 
This fly actually lays an egg, from which 
a new fly is hatched that is as large and as 
perfect as its mother. This egg is roundiſh, 
is at firſt white, and afterwards aſſumes a 
ſhining black colour. Upon a more accu- 
rate examination, however, this production 
was found to be an egg only in appearance. 
When the envelope is removed, inſtead of 

a gelatinous 
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: : a gelatinous fubſtance, the new inſect, fur- 
niſhed with all its members, is diſcovered. 
But this diſcovery does not render the fact 
the leſs wonderful. All winged inſets un- 
ergo their different transformations after 
W being expelled from the bodies of their mo- 
chers, and receive great augmentations of 
W ſize before their metamorphoſis into the 
W nymph or chryſalis ſtate, after which their 
growth ſtops. But the ſpider-fly affords an 


W inſtance of an inſect transformed in the belly 
of its mother, and which grows no more 


W after it eſcapes from its envelope. This fact 
We is fully authenticated by Reaumur“, Bonnet r, 
and other naturaliſts. 

The worm from which the tipula or crane- 
fly is produced is perfectly ſmooth. Imme- 
diately before its firſt transformation it retires 
under ground. After this metamorphoſis, the 
ſurface of the nymph is furniſhed with a num- 
ber of prickles. By means of theſe prickles, 
the nymph, when about to be transformed 
into a fly, raiſes itſelf in its hole till the cheſt 
of the inſect is above ground. The fly then 


* Reaumur, vol. 12. p. 412. edit. 12mo. 
+ Oeuyres de Bonnet, vol. 4. p. 28. edit. 8vo. 


burſts 


form, texture, colour, and ſize. Galls of 


by means of her ſting, makes inciſions in the 


inciſion ſhe lays an egg. This egg is at firſt 


extremely minute; but it ſoon acquires a 


it is ſingular that the eggs of gall-flies ſhould 


rere err 


burſts its priſon, mounts into the air, and 
leaves its former covering behind in the | 
earth. ; bf 
Many ſpecies of flies depoſit their eggs in 
the leaves and different parts of plants. Soon 
after the egg is inſerted into the leaf, a ſmal| 
tubercle begins to appear, which gradually in- 
creaſes in magnitude till the animal is hatched, 
and has paſſed through its different transfor- 
mations, Theſe tubercles are known by the 
name of galls, and are very different in their 


every kind, howeyer, derive their origin 
from the ſtings of inſets, which generally be- 
long to the claſs of flies. The female fly, 


leaves or branches of a tree, and in each 


conſiderable bulk, and the gall has arrived 
at its full ſize before the worm is hatched. 
This gall ſeems to be analogous to the mem- 
branes which inveſt a foetus, and expand 
in all directions in proportion to its growth. 
That the eggs of oviparous animals grow while 
in the ovarium is univerſally known; but 
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grow after being ſeparated from the body of 
the mother. Theſe eggs muſt undoubtedly 
be furniſhed with external veſſels, or a kind 
of roots, by which they extract juices from 


| the internal cavity of the gall. Malpighius 


aſcribes the origin of galls to a corroſive liquor 
introduced by the fly into the wound. But 
Reaumur, to account for the growth of a gall, 
thinks it unneceſſary to have recourſe to 
any ſuppoſed poiſonous fluids, and attributes 
it to the ſuperabundant nutricious juices de- 
rived to that particular part by the continual 
action of the abſorbent veſſels of the egg, 
joined to its heat, which may be compared 
to a little fire placed fn the centre of the tu- 
mour. 

Whether theſe cauſes are ſufficient to ex- 
plain the growth of galls, we ſhall ſubmit to 
the judgment of the reader. But, that the 
eggs depoſited by the flies augment in ſize; 
that worms proceed from them; that theſe 
worms are nouriſhed, and live a certain time 
impriſoned in the galls; that they are there 
transformed into nymphs or chryſalids; and, 
laſtly, that they are metamorphoſed into wing- 
ed inſects, which, by gnawing an aperture 
through the gall, take their flight in the air ; 

are 
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are known and inconteſtible facts, of the truth 
of which every man may eaſily ſatisfy himſelf. 
Examine the common oak-galls, or thoſe of 
any other tree; if any of them happen to have 
no aperture, cut them gently open, and you 
are certain to find an egg, a worm, a chryſalis, 
or a fly: But in ſuch as are perforated by a cy- 
lindrical hole, not a veſtige of an animal is diſ- 
coverable. The galls which make an ingredi- 
ent in the compoſition of ink are thick, and 
their texture is very ſtrong and compact. That 
the ſmall animals they contain ſhould be able 
to pierce through ſuch a rigid ſubſtance is truly 
wonderful. 

In the general order of Nature among ovipa- 
rous animals, each egg includes one embryo 
only. A ſingular ſpecies of eggs, however, 
diſcoyered by the celebrated Mr. Folks, late 
Preſident of the Royal Society of London, 
muſt be excepted. He found great numbers 
of them in the mud of ſmall rivulets. In ſize 
they equalled the head of an ordinary pin. 
They were of a brown colour, and their ſur- 
face was cruſtaceous, through which, by em- 
ploying the microſcope, ſeveral living worms 


were diſtinctly perceptible. By dexterouſly 


breaking the ſhell, he diſlodged them ; and he 
found 
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found with ſurpriſe, that eight or nine worms 
were contained in, and proceeded from, the 
ſame egg. They were all well formed, and 
moved about with great agility. Each of them 
was incloſed in an individual membranous co- 
vering, which was extremely thin and tranſpa- 
rent. It were to be wiſhed that the transfor- 
mations of theſe extraordinary animals had 
been traced. 

Some caterpillars, when about to transform, 
make a belt paſs round their bodies. This 
belt is compoſed of an aſſemblage of ſilken 
threads ſpun by themſelves, the ends of which 
they paſte to the twigs of buſhes, or other places 
where they chooſe to attach their bodies. 
They likewiſe fix their hind- legs in a tuft of 
filk. After transformation, the chryſalids re- 
main fixed in the ſame manner as before their 
metamorphoſis. The belt is looſe, and allows 
the chryſalis to perform its flow and feeble 
movements. 

The whole moth-kind, as well as the filk- 
worm, immcdiately before their transformation 
into the chryſalis ſtate, cover their bodies with 


a cod or clue of ſilk, though the nature of the 


ſilk, and their mode of ſpinning, are very dif- 
ferent. The cods of the filk-worm are com- 


poſed 
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poſed of pure ſilk. Their figure is generally 
oval, which neceſſarily reſults from that of the 
animal's body upon which they are moulded. 


When ſpinning, they twiſt their bodies into 


the form of an S. The cod is produced by 
numberleſs circumvolutions and zigzags of the 
ſame thread. The ſilk is ſpun by an inftru- 
ment fituated near the mouth of the inſect. 
The filky matter, before it is manufactured by 
the ſpinning inſtrument, appears under the 
form of a gum almoſt liquid, which is con- 
tained in two large reſervoirs contorted like 
the inteſtines of larger animals, and which 
terminate at the ſpinning inſtrument, by two 
parallel and ſlender conduits. Each conduit 
furniſhes matter for one thread. The ſpinning 
inſtrument, as is evident when viewed by the 
microſcope, unites the two threads into one. 
Thus a thread of filk, which has the appear- 
ance of being ſingle, is jn reality double, and 
ſpun with great dexterity. Some writers, who 
delight in the marvellous, gſcribe foreſight to 


the ſilk-worm in ſpinning its cod. The filk- 


worm, it muſt be acknowledged, acts as if it 
foreſaw the approaching event. But the truth 
is, that, when the animal has acquired its full 
pow, its reſervoirs of ſilk are completely 

filled. 
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filled. It then ſeems to be ſtrongly ſtimulated 


W to evacuate this glutinous matter. Its different 


movements and attitudes, while diſcharging 
the ſilk, produce thoſe oval bundles which 
clothe and ornament vaſt numbers of the hu- 
man ſpecies. 1 

Another ſpecics of caterpillar conſtructs ity 
cod in the form of a boat with the keel upper- 
moſt ; but it conſiſts not entirely of pure filk. 
The animal, with its teeth, detaches ſmall tri- 
angular pieces of bark from a buſh or a tree. 
Theſe pieces of bark it paſtes upon 1ts body, 
by means of a glutinous or filky ſubſtance, 
and they conſtitute a principal part of its 
cod. » 

Another ſpecies works alſo in wood, though 
not with equal art as the former. Its cod is 
compoſed entirely of ſmall irregular fragments 
of dried wood. Theſe fragments the animal 
has the addreſs to unite together, and to form 
of them a kind of- box which covers and de- 
fends its whole body. It accompliſhes this 
purpoſe by moiſtening, for ſome moments, the 
pieces of wood in its mouth, and then at- 
taches them to each other by a glutinous ſub- 
ſtance. Of this mixture the caterpillar forms 
a cod, the ſolidity of which is nearly equal to 


that of wood. 
The 
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The moſt ſolitary of all inſects are thoſe 
who live in the internal parts of fruits. Ma- 
ny of them undergo their metamorphoſis in the 
fruit itſelf, which affords them both nouriſh- 
ment and a ſafe retreat. They dig cavities in 
the fruit, which ſome of them either line with 
filk, or ſpin cods. Others leave the fruit, and 
retire to be transformed 1n the earth. 

The metamorphoſis of inſets has been re- 
garded as a ſudden operation, becauſe they of- 
ten burſt their ſhell or ſilky covering quickly, 
and immediately appear furniſned with wings. 
But by more attentive obſervation, it has been 
diſcovered that the transformation of caterpil- 
lars is a gradual proceſs from the moment the 
animals are hatched till they arrive at a ſtate of 
perfection. Why, it may be aſked, do cater- 
pillars fo frequently caſt their ſkins? The new 
{kin, and other organs, were lodged under the 
old ones, as in ſo many tubes or caſes, and 
the animal retires from theſe caſes, becauſe 
they have become too ſtrait. The reality of 
| theſe encaſements has been demonſtrated by a 
ſimple experiment. When about to molt or 
caſt its ſkin, if the foremoſt legs of a caterpil- 
lar are cut off, the animal comes out of the old 
ſkin deprived of theſe legs. From this fact, 


Reaumur 
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Reaumur conjectured, that the chryſalis might 
be thus encaſed, and concealed under the laſt 
ſkin of the caterpillar. He diſcovered that 
the chryſalis, or rather the butterfly itſelf, 
was incloſed in the body of the caterpillar. 
The proboſcis, the antennae, the limbs, and 
the wings, of the fly are ſo nicely folded up, 
that they occupy a ſmall ſpace only under the 
two firſt rings of the caterpillar. In the firſt 
ſix limbs of the caterpillar are encaſed the fix 
limbs of the butterfly. Even the eggs of the 
butterfly have been diſcovered in the caterpil- 
lar long before its transformation. 

From theſe facts it appears, that the trans- 
formation of inſects is only the throwing off 
external and temporary coverings, and not an 
alteration of the original form. Caterpillars 
may be conſidered as analogous to the foetuſes 
of men and of quadrupeds. They live and 
receive nouriſhment in envelopes till they ac- 
quire ſuch a degree of perfection as enables 
them to ſupport the ſituation to' which they 
are ultimately deſtined by Nature. 

One would not readily believe that the 
excrements of a butterfly ſhould be capable of 
exciting conſternation in the minds. of the 
people. But this event has frequently hap- 


pened 
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pened 1n different places and nations. Among 
many other prodigies which have terrified na- 
tions, ſhowers of blood have been enumerated 
by hiſtorians. Theſe ſhowers of blood were 
fuppoſed to portend great and calamitous 
events, as wars, the deſtruction of cities, and 
the overthrow of empires. About the begin- 
ning of July, in the year 1608, one of theſe 
pretended ſhowers of blood fell in the ſuburbs 
of Aix, and for feveral miles round. This 
fuppoſed ſhower of blood, M. de Reaumur 
remarks, would probably have been tranſmit- 
ted to us as a great and a real prodigy, if Aix 
had not then been poſſeſſed of a philoſopher, MW 
who, amidſt other ſpecies of knowledge, did 
not neglect the operations and oeconomy of 
inſects. This philoſopher was M. de Peireſc, 
whoſe life is written by Gaſſendi. This life 
contains a number of curious facts and obſer- 
vations. Among others, M. de Peirefc diſco- WM 
vered the cauſe of the pretended ſhower of ; 
| blood at Aix, which had created fo general an 
alarm. About the beginning of July, the 
walls of a church-yard adjacent to the city, 
and particularly the walls of the ſmall villages 
in the neighbourhood, were obferved to be 
{potted with large drops of a blood-coloured li- 
quid. 
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5 f quid. The people, as well as ſome theologi- 
ans, conſidered thoſe drops as the operation of 
3 ſorcerers, or of the Devil himſelf. M. de 
peireſc, about that time, had picked up a 
large and beautiful chryſalis, which he laid in 
a box. Immediately after its transformation 
into the butterfly ſtate, M. de Peireſc remark- 
ed, that it had left a drop of blood-coloured 
liquor on the bottom of the box, and that this 
drop, or ſtain, was as large as a French ſou. 
Te red ſtains on the walls, on ſtones near the 
: x highways, and in the fields, were found to be 
perfectly ſimilar to that on the bottom of M. 
de Peireſc's box. He now no longer heſitated 
to pronounce, that all thoſe blood-coloured 
ſtains, wherever they appeared, proceeded 
from the ſame cauſe. The prodigious num- 
ber of butterflies which he, at the ſame time, 
ſaw flying, in the air, confirmed his original 
idea. He likewiſe obſerved, that the drops of 
the miraculous rain were never found in the 
middle of the city; that they appeared only 
in places bordering upon the country; and 
that they never fell upon the tops of houſes, 
or upon walls more elevated than the height 
to which butterflies generally riſe. * What M. 
de Peireſc ſaw himſelf, he ſhowed to many 


perſons 
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perſons of knowledge, or of curioſity, and 
eſtabliſhed it as an inconteſtible fact, that the 
pretended drops of blood were, in reality, 
drops of a red liquor depoſited by butterflies. 

To the ſame cauſe M. de Peireſc attributes 
ſome other ſhowers of blood related by hiſtori- 
ans; and 1t is worthy of remark, that all of 
them are ſaid to have happened in the warm 
ſeaſons of the year, when butterflies are moſt 
numerous. Among others, Gregory of Tours 
mentions a ſhower of blood which fell, in the 
time of Childebert, in different parts of Paris, 
and upon a certain houſe in the territory of 
Senlis; and, about the end of the month of 
June, another likewiſe fell under the reign of 
King Robert. | 

M. de Reaumur remarks, that almoſt all 
the butterflies which proceeded from different 
ſpecies of hairy caterpillars in his poſſeſſion, 
voided at leaſt one, and often ſeveral large 
drops of excrement, which had the colour of 
blood. The hairy caterpillar that feeds upon 
the leaves of the elm-tree, after its transforma- 
tion, emits drops, the colour of which is of a 
more deep red than that of blood; and, after 
being dried, their colour approaches to that of 
carmine. From another caterpillar of the elm, 


which 
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WE which is larger, and much more common 


than the former, proceeds a butterfly, that, 
immediately after its transformation, emits a 
great quantity of red excrement. This ſpecies 


of caterpillar, in particular years, is ſo nume- 
WS rous, that it lays bare the whole trees in cer- 


WE tain diſtricts. Myriads of them are transform- 
dd into chryſalids about the end of May or 
beginning of june. When about to undergo 
their metamorphoſis, they often attach them- 
ſelves to the walls, and even enter into the 
country houſes. If theſe butterflies were all 
== brought forth at the ſame time, and flew in 
the ſame direction, their number would be 
ſufficient to form ſmall clouds to cover the 
ſtones, &c. of particular diſtricts with blood- 
coloured ſpots, and to convince thoſe who 
with to fright themſelves, and to ſee prodi- 
gies; that a ſhower of blood had fallen during 
the night. Some of thoſe hairy caterpillars 
which live in ſociety upon nettles, likewiſe 
emit an excrementitious matter of a red co- 
lour. A thouſand examples of the ſame kind 
might be enumerated. Hence the notion of 
miraculous or portentous ſhowers of blood 
ſhould be for ever baniſhed from the minds of 


men. 


Vol. II. F 1 would 
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I would not have ſaid ſo much upon this i 
ſubject, if I had not conſidered it to be the 
duty of every man, when it is in his power, | 
to remove popular prejudices, eſpecially when 
they have a direct tendency to terrify the 
minds of men, and to cheriſh ignorance and 
ſaperſtition. | 

We not only read of ſhowers, but, what 
ſeems to be more unaccountable, of fountain: 
running occaſionally with blood inſtead of 
water. Sir David Dalrymple, one of the Se- 
nators of the College of Juſtice in Scotland, 
a gentleman not more diſtinguiſhed by hi: 
learning and deep reſearch, than by his ſeru- 2 8 
pulous integrity and propriety of conduct, re- 
lates, in his Annals of Scotland “, upon the 4d 
authority of Hoveden and Benedictus Abbas, 
that, in the year 1184, A fountain near Ki- 
© winning f, in the ſhire of Air, ran blood 
for eight days and eight nights without in- 
termiſſion. This portent had frequent) 
appeared, but never for ſo long a ſpace. I 
the opinion of the people of the country it 

* prognoſticated the effuſion of blood. Bene- 


Vol. I. page 298. 
+ A Scortiſh village. 


up 
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I | | © dicus Abbas, and R. Hoveden, relate the 
= < tory of this portent with perfect credulity. 
Benedictus Abbas improves a little upon his 
brother; for he is poſitive that the foun- 
« tain flowed with pure blood. If Kilwin- 
ning, like Aix, had poſſeſſed ſuch a philoſo- 
WE pher as Peireſc, the redneſs of the water, if 
W ever it did appear, would have received a moſt 
WW ſatisfactory explanation. 
BE Transformations are not peculiar to animals, 
All organized bodies paſs through ſucceſſive 
x | changes. Plants, of courſe, are not exempted 
from mutation. What an amazing difference 
between an acorn ant a ſtately oak? The 
feeds of plants may be compared to the chry- 
falids of butterflies. The ſeed, like the chry- 
ſalis, contains, in miniature, all the parts of 
the future plant. Theſe parts require only 
time, and other circumſtances neceſſary to 
Ws vegetation, for their complete evolution. How 
different are the ſeed-leaves from thoſe of the 
WF plume? Beſide the general changes ariſing 
from growth, plants undergo a number of 
metamorphoſis from other cauſes. In nor- 
| thern climates, if we except a few ever-greens, 
trees, during winter, are entirely ſtripped of 
their leaves. Inſtead of the pleaſant emoti- 
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ons excited by the variety of figures, move- 
ments, colours, and fragrance of the leaves, 
flowers, and fruit, during the ſpring and 
ſummer, nothing is exhibited in winter but 
the bare ſtems and branches. In this ſlate, 
the trees of the foreſt have a lugubrious ap- 
pearance, and remind us of death and of ſke- 
letons. Very different are the emotions we 
feel in the ſpring, when the buds begin to 
burſt, and the leaves to expand. When ſum- 
mer approaches, another beautiful change 
takes place. The flowers, with all their 
ſplendour of colours, and ſweetneſs of fla- 
vours, are then highly delightful to our ſenſes. 
After performing the office of cheriſhing and 
protecting the tender fruit for ſome time, 
the flowers drop off, and a new change i 
exhibited. When the flowers fall, the young 
fruit appear, and gradually grow to maturity, 
perpetually preſenting varieties in their magni- 
tude, colour, odour, and flavour. When the 
fruit or ſeeds are fully ripe, they are gather- 
ed for the uſe of man, drop down upon the 
earth, or are devoured by birds and other 
animals. After this change happens, to 
which all the others were only preparatory, 
the leaves begin to ſhed, winter commences, 

and 
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and the ſame ſeries of metamorphoſis go on 
during the exiſtence of the plant. 

The changes juſt now mentioned are an- 
nual, and are ultimately intended to ſupply 
men and other animals with food. But 
plants are ſubjected to changes of form from 
cauſes of a more accidental nature. Varieties 
or Changes in the figure of plants are often 
produced by ſoil, by ſituation, by culture, 
and by climate. 

A plant is compoſed of the 8 che liber 
or inner circle, the wood, and the pith. The 
calyx or cup, the carolla or flower leaves, the 
ſtamina, and piſtils, are only expanſions of 
the bark, the liber, the wood, and the pith. 
The petals of all flowers, in a natural ſtate, 
are ſingle. But, when tranſplanted into gar- 
dens, many of them, eſpecially thoſe which 
are furniſhed with numerous ſtamina, as the 
anemone, the poppy, the peony, the ranun- 
culus, the daiſy, the marigold, the roſe, &c. 
double, or rather multiply their flower-leaves 
without end. This change from ſingle to 
double, or monſtrous flowers, as they are 
called, is produced by too great a quantity of 
nutricious juices, which prevents the ſub- 


ſtance of the liber from condenſing into wood, 
| and 
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and transforms the ſtamina into petals ; and 
it not unfrequently happens, that, when 
theſe double flowering plants are committed 
to a poor ſoil, they become drier, are reduced 
to their natural ſtate, and produce ſingle 
flowers only. Plants which inhabit the val- 
leys, when tranſported to the tops of moun- 
tains, or other elevated ſituations, not only 
become dwarfiſh, but undergo ſuch changes 
in their general ſtructure and appearance, 
that they are often thought to belong to a dit- 
ferent ſpecies, though they are, in reality, 
only varieties of the ſame. Similar changes 
are produced when Alpine or mountain 
plants are cultivated in the valleys. 

From culture and climate, likewiſe, plants 
undergo many changes. But this ſubject is 
ſo generally known, that to enlarge upon it 


would be entirely ſuperfluous. We ſhall on- 


ly remark, that the older botaniſts, when 
they perceived the fame ſpecies of plants 
growing in a different ſoil, or in a different 
climate, aſſume ſuch different appearances, 
conſidered and enumerated them as diſtinct 
ſpecies. But the modern botaniſts, to prevent 
the unneceſſary multiplication of ſeparate be- 
inge, have endeavoured to reduce all thoſe 


varieties 
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W varieties ariſing from fortuitous circumſtances 
co their original ſpecies. ; 
From theſe facts, and many others which 
might be mentioned, it appears, that, in 
boch the animal and vegetable kingdoms, 
forms are perpetually changing. The mine- 
ral kingdom is not leſs ſubject to metamorpho- 
; 4 ſes; but theſe belong not to our preſent ſub- 
2 * Though forms continually change, 
the quantity of matter is invariable. The 
ſame ſubſtances paſs ſucceſſively into the 
three kingdoms, ard conſtitute, in their 
turn, a mineral, a plant, an inſect, a reptile, 
== a fiſh, a bird, a quadruped, a man. In 
| theſe transformations,” organized bodies are 
the principal agents. They change or de- 
compoſe every ſubſtance that either enters in- 
to them, or is expoſed to the action of their 
powers. Some they aſſimulate, by the pro- 
ceſs of nutrition, into their own ſubſtance; 
others they evacuate in different forms; and 
theſe evacuations make ingredients in the 
compoſitions of other bodies, as thoſe of in- 
ſects, whoſe multiplication is prodigious, and 
affords a very great quantity of organized 
matter for the nouriſhment and ſupport of 
almoſt every animated being. Thus, from 
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the apparently vileſt and moſt contemptible 
ſpecies of matter, the richeſt productions de- 
rive their origin. The moſt beautiful flow- 
ers, the moſt exquiſite fruits, and the moſt 
uſeful grain, all proceed from the boſom of 
corruption. The earth is continually heſtow- 
ing freſh gifts upon us; and her powers 
would ſoon be exhauſted, if what ſhe perpe- 
tually gives were not perpetually reſtored to 
her. It is a law of Nature, that all organiz- 
ed bodies ſhould be decompoſed, and gradu- 
ally transformed into earth. While under- 
going this ſpecies of diſſolution, their more 
volatile particles paſs into the air, and are 
diffuſed through the atmoſphere. Thus ani- 
mals, at leaſt portions of them, are buried in 
the air, as well as in the earth, or in water. 
Theſe floating particles ſoon enter into the 
compoſition of new organized beings, who 
are themſelves deſtined to undergo the ſame 
revolutions. This circulation of organized 
matter has continued ſince the commence- 
ment of the world, and will proceed in the 
ſame courſe till its final deſtruction. 

With regard to the intentions of Nature 
in changing forms, a complete inveſtigation 
of them excceds the powers of human re- 
| ſearch, 
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ſearch. One great intention, from the exam- 


ples above enumerated, cannot eſcape obſer- 
vation. In the animal world, every ſucceſſive 
change is a new approach to the perfection of 
the individuals. Men, and the larger ani- 
mals, ſome time after the age of puberty, re- 
main ſtationary, and continue to multiply 
their ſpecies for periods proportioned to their 
reſpective ſpecies. When thoſe periods ter- 
minate, they gradually decay till their final 
diſſolution. The ſame obſervation is appli- 
cable to the inſe tribes, whoſe transformati- 
ons ſtrike us with wonder. The caterpillar 
repeatedly moults or caſts off its ſkin. The 
butterfly exiſted origihally in the body of the 
caterpillar ; but the organs of the fly were too 
ſoft, and not ſufficiently unfolded. It re- 
mains unfit to encounter the open air, or to 
perform the functions of a perfect animal, till 
ſome time after its transformation into a chry- 
ſalis. It then burſts through its envelope, 
arrives at a ſtate of perfection, multiplies its 
ſpecies, and dies. All the changes in the ve- 
getable kingdom tend to the ſame point. In 
the proceſs of growing, they are perpetually 
changing forms till they produce fruit, and 
then they O_ Some plants, like caterpil- 

lars, 
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lars, go through all their transformationg, 
death not excepted, in one year. But others, 
like man and the larger animals, beſide the 
common changes produced by growth and 
the evolution of different organs, continue for 
many years in a ſtate of perfection before 
the periods of decay and of diſſolution arrive. 
But theſe perennial plants undergo, every 
year, all the viciſſitudes of the annuals, 
They every year increaſe in magnitude, ſend 
forth new leaves and branches, ripen and diſ- 
ſeminate their ſeeds, and, during winter, 
remain in a torpid ſtate, or ſuffer a temporary 
death. Theſe annual changes in trees, &c. 
have fome refemblance to thoſe of animals, 
which produce at certain ſtated ſeaſons only. 

The diftribution of life to an immenſity of 
ſucceſſive individuals ſeems to be another in- 
tention of Nature in changing forms, and in 
the diſſolution of her productions. Were 
the exiſtence of individuals perpetual, or 
were it prolonged for ten times the periods 
now 8eſtabliſhed, life would be denied to my- 
riads of animated beings, who enjoy their 
preſent __ portion of n 


CHAP. 


sf * 


T 
4 


oF NATURAL HISTORY. 75 


CHAPTER JEL 


Of the Habitations of Animals. 


M ANY animals, as well as thoſe of 
the human ſpecies, are endowed by Nature 
with an architectonic faculty. This facul- 
ty is beſtowed upon them for a number 


; of wiſe and uſeful purpoſes. It enables 


them to conſtruct proper habitations for 


F concealing themſelves, for defending them 
W againſt the attacks of their enemies, for 
W ſheltering and cheriſhing their young, and 
3 from protecting them "_ the injuries of 
= the weather. 


All animals of the ſame ſpecies, when not 


Ws reſtrained by accidental caufes, uniformly 


build in the ſame ſtyle, and uſe the ſame 


materials. From this general rule man is 


to be excepted. Poſleſſed of a ſuperior num- 


ber of inſtincts, of which the reaſoning fa- 
culty is a reſult , he can build in any ſtyle, 


v See Chap. V. Of Iuſtinct. 
and 
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and employ ſuch materials as his taſte, his 
fancy, or the purpoſes for which the fabric 
is intended, ſhall direct him. A cottage or 
a palace are equally within the reach of his 
powers. In treating of this ſubject we 
mean not to trace the progreſs of human 
architecture, which, in the earlier ſtages of 
ſociety, is extremely rude, but to confine 
ourſelves to that of the inferior tribes of 
animated beings. 
Wich regard to .Quadrupeds, many of them 
employ no kind of architecture, but live 
continually, and bring forth their young, 
in the open air, When not under the im- 0 
mediate protection of man, theſe ſpecies, 
in rough or ſtormy weather, ſhelter them- 
ſelves among trees or buſhes, retire under 
the coverture of projecting rocks, or the ſides 
of hills oppoſite to thoſe from which the 
wind proceeds. Beſide theſe arts of defence, 
to which the creatures are prompted by 
inſtinct and experience, Nature furniſhes 
them, during the winter months, with a dou- 
ble portion of long hair, which protects them 
from cold and other aſſaults of the weather. 
Of the quadrupeds that make or chooſe 
habitations for themſelves, ſome dig holes 
il 
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in the earth, ſome take refuge in the cavi- 
ties of decayed trees, and in the clefts of 
rocks, and ſome actually conſtruct cabins or 
houſes. But the artifices they employ, the 
materials they uſe, and the ſituations they 
ſelect, are ſo various, and ſo numerous, that 
our plan neceſſarily limits us to a few of 
the more curious examples. 

The Alpine marmot is a quadruped about 
ſixteen inches in length, and has a ſhort tail. 
In figure, the marmots have ſome reſem- 
blance both to the rat and to the bear. When 
tamed, they eat every thing preſented to 
them, as fleſh, bread, fruit, roots, pot-herbs, 
inſects, &c. They delight in the regions of 
froſt and ſnow, and are only to be found 
on the tops of the higheſt mountains. Theſe 
animals remain in a torpid ſtate during 
winter. About the end of September or 
the beginning of October they retire into 
their holes, and never come abroad again till 
the beginning of April. Their retreats are 
formed with much art and precaution. With 
their feet and claws, which are admirably 
adapted to the purpoſe, they dig the earth 
with amazing quickneſs, and throw it behind 
them. They do not make a ſimple hole, or a 


ſtraight 


o Turn Eno or Ar 9 
ſtraight or winding tube, but a kind of gal. 
lery in the form of a Y, each branch of 
which has an aperture, and both terminate 
in a capacious apartment, where ſeveral of 
the animals lodge together. As the whole 
operation is performed on the declivity of 
a mountain, this innermoſt apartment is 
alone horizontal. Both branches of the Y 
are inchned. One of the branches deſcend; 
under the apartment, and follows the decli- 
vity of the mountain, This branch is a 
kind of aqueduct, and receives and carries 
off the excrements of the animals; and the 
other, which riſes above the principal apart- 
ment, 1s uſed for coming in and going out. 
The place of their abode is well lined with 
moſs and hay, of which they lay up great 
ſtore during the ſummer. They are ſocial 
animals. Several of them live together, and 
work in common when forming their habi- 
rations. Thither they retire during rain, or 
upon the approach of danger. One of them 
ſtands centinal upon a rock, while the others 
gambol upon the graſs, or are employed in 
cutting it, in order to make hay. If the cen- 
tinel perceives a man, an eagle, a dog, or 
other dangerous animal, he alarms his com- 
panions 
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al. 5 | panions by a loud whiſtle, and is himſelf the 

laſt that enters the hole. As they continue 
te torpid during winter, and, as if they foreſaw 
of chat they would then have no occaſion for 


X 5 victuals, they lay up no proviſions in their 
apartments. But, when they feel the firſt 
approaches of the fleeping ſeaſon, they ſhut 
WW up both paſſages to their habitation ; and 
W this operation they perform with ſuch labour 
and ſolidity, that it is more eaſy to dig the 
= carth any where elſe than in ſuch parts as 
WE they have thus fortified. At this time they 
are very fat, weighing ſometimes twenty 
pounds. They continue to be plump for 
three months ; but afterwards they gradu- 
ally decline, and, at the end of winter, they 
are extremely emaciated. When ſeized in 
their retreats, they appear rolled up in the 
form of a ball, and covered with hay. In 
this ſtate they are ſo torpid that they may 
be killed without ſeeming to feel pain. The 
hunters ſelect the fatteſt for eating, and keep 
the young ones for taming. Like the dor- 
mice, and all the other animals which ſleep 
during winter, the marmots are revived by 
'2 gradual and gentle heat: And it is re- 
markable that thoſe which are fed in houſes, 

| and 


, 
1 
* * 
1 
- 
Fg 
4 
JF 1 
IJ J 4 
= 
4 4 
q ? 
„ 
: 
j- 4 
bo 
Þ 
* 4 
" 
„ 5 
2 * 
8 
4 
+34 
il 
7 
Co 
40 
? 
bl : 
_- 
* 
1 
1 I 
1 > 
_» = 
4 * 
by 
* 
N 9 
4 1 


— 

* <> 
2 — 

* . — 
—_— — — 


— —— 


— 
o * 
. 7 


r 
=” 


oe” 
ex 


h 
D 2 


. 


— 


$0 THE PHILOSOPHY 


kept warm, never become torpid, but are 
equally active and lively during the whole 
year. Y 
We ſhall now give a ſhort account of the 
operations and architecture of the beaver, 
This amphibious quadruped is about three 
feet in length, and its tail, which is of an 
oval figure, and covered with ſcales, is eleven 
inches long. He uſes his tail as a rudder to 
direct his courſe in the water. In places 
much frequented by man, the beavers neither 
aſſociate nor build habitations. But in the 
northern regions of both Continents, they 
aſſemble in the month of June or July, for 
the purpoſes of uniting into ſociety and of 
building a city. From all quarters they ar- 
rive in numbers, and ſoon form a troop of 
two or three hundred. The operations and 
architecture of the beavers are ſo well deſcrib- 
ed by the Count de Buffon, that we ſhall 
lay it before our readers nearly in his own 
words. The place of rendezvous, he remarks, 
is generally the fituation fixed upon for their 
eſtabliſhment, and it is. always on the banks 
of waters. If the waters be flat, and ſeldom 
riſe above their ordinary level, as in lakes, 
the beavers make no bank or dam. But 
| | in 
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; A in rivers or brooks, where the water is ſubject 
q 5 to riſings and fallings, they build a bank, 
WW which traverſes the river from one fide to 
WE the other, like a ſluice, and is often from 80 
: 7 to 100 feet long, by 10 or 12 broad at the 
baſe. This pile, for animals of ſo. ſmall a 
WE ſize, appears to be enormous, and preſup- 
poſes an incredible labour . But the ſolidity 
with which the work is conſtructed is ſtill 
W more aſtoniſhing than its magnitude. The 
Þ part of the river where they erect this bank 
is generally ſhallow. If they find on the 
margin a large tree, which can be made to 
fall into the river, they begin, by cutting it 
down, to form the principal baſis of their 
work. This tree is often thicker than a 
man's body. By knawing it at the bottom 
with their four cutting teeth, they in a ſhort 
time accompliſh their purpoſe, and always 
make the tree fall acroſs the river. They next 
cut the branches from the trunk to make it 
he level. Theſe operations are performed 
by the joint induſtry of the whole commu- 
nity. Some of them, at the ſame time, tra- 
verſe the banks of the . and cut down 


* The largeſt beayers weigh only 50 or 60 pounds. 
Vol. II. 9 ſmaller 
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from one bank of the river to the other. The I 


82 THE PHILOSOPHY 
ſmaller trees, from the ſize of a man's leg to 4 i 
that of his thigh. Theſe they cut to a cer. i 
tain length, dreſs them into ſtakes, and fir 
drag them by land to the margin of the || 
river, and then by water to the place where 
the building is carrying on. Theſe piles MY 
they fink down, and interweave the branches 3 

with the larger ſtakes. In performing thi 3 | 
operation many difficulties are to be ſur. WW 
mounted. In order to dreſs theſe ſtakes, and 
to put them in a ſituation nearly perpendi- 
cular, ſome of the beavers muſt cleva I 29 
with their teeth, the thick ends againſt the | * 
margin of the river, or againſt the croſs tree, q 2 | 
while others plunge to the bottom, and dis 4 
holes with their fore- feet to receive the point 9 
that they may ſtand on end. When ſom: I | 
are labouring in this manner, others bring 
earth, which they plaſh with their feet, and 
beat firm with their tails. They carry the 
earth in their mouths, and with their for- 3 


feet. They tranſport earth in ſuch quan- 3 E 1 


tities, that they fill with it all the interval E. 
between the piles. Theſe piles confiſt of ſe- I 
veral rows of ſtakes, of equal height, al 4 ö 
placed oppoſite to each other, and extend 


ſtaks if 


1 C | the preſſure of the water; ſo that the bank, 
which is ten or twelve feet wide at the baſe, 
is reduced to two or three at the top. Near 

+ WT the top, or thinneſt part of the bank, the 
; WE beavers make two or three ſloping holes, to 
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| takes facing the under part of the river are 
L £1 perpendicularly ; but thoſe which are 


oppoſed to the ſtream ſlope upward to ſuſtain 


allow the ſurface-water to eſcape. Theſe 


WE they enlarge or contract in proportion as the 


river riſes or falls; and, when any breaches 


are made in the bank by ſudden or violent 


inundations, they know how to repair them 
when the water ſubſides. 


Hitherto all theſe operations were perform- 
ed by the united force and dexterity of the 


whole community. They now ſeparate into 


ſmaller ſocieties, who build cabins or houſes. 
Theſe cabins are conſtructed upon piles 
near the margin of the river or pond, and 
have two openings, one for the animals 
going to the land, and the other for throwing 
themſelves into the water. The form of 
theſe edifices is either round or oval, and 
they vary in ſize from four or five to eight 
or ten feet in diameter. Some of them con- 
fiſt of three or four ſtories. Their walls are 
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about two feet thick; and are raiſed perpen- 
dicularly upon planks, or upon plain ſtakes, 
which ſerve both for foundations and floor; MW 
to their houſes. When they conſiſt of but 
one ſtory, they riſe perpendicularly a few feet 
only, afterwards aſſume a curved form, and 
terminate in a dome or vault, which anſwer 
the purpoſe of a roof. They are built with 
amazing ſolidity, and neatly plaſtered with 
a kind of ſtucco both within and without. 
In the application of this mortar the tails of i 
the beavers ſerve for trowels, and their feet 
for plaſhing. Their houſes are impenetrable E | 
to rain, and reſiſt the moſt impetuous winds | 3 
In their conſtruction, they employ different 
materials, as wood, ſtone, and a kind of ſandy 4 
carth, which is not liable to be diſſolved in 
water. The wood they uſe is generally 0 I 
the light and tender kinds, as alders, poplar, i 
and willows, which commonly grow on th: il 
banks of rivers, and are more eaſily barked, 2 
cut, and tranſported, than the heavier and 
more ſolid ſpecies of timber. They always 
begin the operation of cutting trees at a foot 
or a foot and a half above the ground: They 
labour in a fitting poſture; and, beſide the 
convenience of this poſture, they enjoy the 
| pleaſure 
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a 1 pleaſure of gnawing perpetually the bark and 
SE wood, which are their favourite food. Of 
= theſe proviſions they lay up ample ſtores in 
their cabins to ſupport them during the win- 
ter. Each cabin has its own magazine, which 
WE is proportioned to the number of its inhabit- 
WT ants, who have all a common right to the 
gore, and never pillage their neighbours. 
Some villages are compoſed of twenty or 
W twenty-five cabins. But theſe large eſtabliſh- 
W ments are not frequent ; ald the common 
W republics ſeldom exceed ten or twelve fami- 
" Y lies, of which each have their own quarter 

of the village, their own magazine, and their 
ſeparate habitation. The ſmalleſt cabins con- 
tain two, four, or fix, and the largeſt eighteen, 
twenty, and ſometimes thirty beavers. As to 
males and females, they are almoſt always 
equally paired. Upon a modern computa- 
tion, therefore, the ſociety is often compoſed 
of 150 or 200, who all, at firſt, labour joint- 
ly in raiſing the great public building, and 
afterwards, in ſelect tribes or companies, in 
making particular habitations. In this ſociety, 
however numerous, an univerſal peace is 
maintained. Their union is cemented by 
common labours; and it is perpetuated by 


1 mutual 
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mutual conveniency, and the abundance «| 
proviſions which they amaſs and conſune f 
together. A ſimple taſte, moderate appetites, 


and an averſion to blood and carnage, rental 3 Y 


them deſtitute of the ideas of rapine and "= 


war. Friends to each other, if they have 
any foreign enemies they know how to avoid 


tize one another, dy ſtriking cheir broad tal 


on the ſurface of the water, the noiſe af & 7 
which is heard at a great diſtance, and re- 1 3 
ſounds through all the vaults of their habita- 


tions. Each individual, upon theſe occali- BY 


into the water; others conceal themſelves 
within their walls, which can be penetrated 
only by the fire of heaven, or the ſteel of man, 


and which no animal will attempt either to 


open or to overturn. Theſe retreats are not 
only ſafe, but neat and commodious. The 


floors are ſpread over with verdure: The 


branches of the box and of the fir ſerve them 
for carpets, upon which they permit not the 
ſmalleſt dirtineſs. The window that faces 
the water anſwers for a balcony to receive 
the freſh air, and for the purpoſe of bathing, 
During the greater part of the day, the bea- 
vers 


them. When danger approaches, they adver- 4 


TT} 
wot. 5 * þ.- 
We — 4s 
8 
7 8 


© 2 


ons, conſults his own ſafety; ſome plunge Bl 


Oo I 
5 


OF NATURAL HISTORY. 87 


vers fit on end, with their head and the an- 
WS terior parts of their body elevated, and their 
poſterior parts ſunk in the water. The aper- 
ture of this window is ſufficiently raiſed to 
3 prevent its being ſtopped up with the ice, 
X which, in the beaver climates, is often two 
or three feet thick. When this accident 
happens, they ſlope the ſole of the window, 
cut obliquely the ſtakes which ſupport it, and 
thus open a communication with the unfro- 
zen water. They often ſwim a long way 
under the ice. The continual habit of keep- 
ing thcir tail and poſterior parts of their body 
in the water, appears to have changed the 
nature of their fleſh; «for that of their anterior 
parts, as far as the reins, has the taſte and 
conſiſtence of the fleſh of land animals; but 
that of the tail and poſterior parts has the 
odour and all the other qualities of fiſh. The 
tail, which is a foot long, an inch thick, and 
five cr fix inches broad, is a genuine portion 
of a fiſh attached to the body of a quadruped : 
It 1s wholly covered with ſcales, and below 
the ſcales with a ſkin perfectly ſimilar to that 
of large fiſhes. In September, the beavers 
collect their proviſions of bark and of wood. 
Till the end of winter, they remain in their 


cabins, 
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cabins, enjoy the fruits of their labours, and 
taſte the ſweets of domeſtic happineſs. This 


is their time of repoſe, and their ſeaſon of 


love. Knowing and loving one another, each 
couple unite, not by chance, but by taſte and 
a real ſelection. The females bring forth 
in the end of winter, and generally produce 
two or three at a time. About this period they 
are left by the males, who retire to the coun- 
try to enjoy the pleaſures and the fruits of 
the ſpring. They return occaſionally, how- 
ever, to their cabins; but dwell there no 
more. The mothers continue in the cabins, 
and are occupied in nurſing, protecting, and 
rearing their young, which in a few weeks 
are in a condition to follow their dams. The 
beavers aſſemble not again till autumn, unleſs 
their banks or cabins be injured by inunda- 
tions; for, when accidents of this kind hap- 
pen, they ſuddenly collect their forces, and 
repair the breaches that have been made. 
This account of the ſociety and operations 
of beavers, however marvellous it may appear, 
has been eſtabliſhed and confirmed by ſo many 
credible eye-witneſſes, that it is impoſſible to 
doubt of its reality. 
The 
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= The habitation where moles depoſit their 
| ty young merits a particular deſcription ; becauſe 
it eis conſtructed with peculiar intelligence, 
and becauſe the mole is an animal with which 
ve are well acquainted. They begin by rai- 
WE ſing the earth, and forming a pretty high 
arch. They leave partitions, or a kind of 
WE pillars, at certain diſtances, beat and preſs 
the earth, interweave it with the roots of 
W plants, and render it ſo hard and ſolid, that 
WE the water cannot penetrate the vault, on ac- 
count of its convexity and firmneſs. They 
then elevate a little hillock under the prin- 
cipal arch ; upon the latter they lay herbs and 
leaves for a bed to their young. In this ſitu- 
ation they are above the level of the ground, 
and, of courſe, beyond the reach of ordinary 
inundations. They are, at the ſame time, 
defended from the rains by the large vault that 
covers the internal one, upon the convexity 
of which laſt they reſt along with their young. 
This internal hillock is pierced on all ſides 
with ſloping holes, which deſcend till lower, 
and ſerve as ſubterraneons paſſages for the 
mother to go in queſt of food for herſelf and 
her offspring. Theſe by-paths are beaten 
and firm, extend about twelve or fifteen paces, 
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and iſſue from the principal manſion like 3 | 1 
rays from a center. Under the ſuperior 4 4 
vault we likewiſe find remains of the roots 
of the meadow ſaffron, which ſeem to be 
the firſt food given to the young. From this 


deſcription it appears, that the mole never ih 


comes abroad but at conſiderable diſtances 
from her habitation. Moles, like the bea- 
vers, pair; and fo lively and reciprocal an 
attachment ſubſiſts between them, that they 
ſeem to diſreliſh all other ſociety. In their : 5 
dark abodes they enjoy the placid habits f. 
repoſe and of ſolitude, the art of ſecuring A | 
themſelves from injury, of almoſt inſtanta- E. 
neouſly making an aſylum or habitation, and 
of procuring a plentiful ſubſiſtence without 
the neceſſity of going abroad. They ſhut 
up the entrance of their retreats, and ſeldom 
leave them, unleſs compelled by the admiſ- 
ſion of water, or when their manſions are 
demoliſhed by art. 

The nidification of Birds has at all times 
deſervedly called forth the admiration of 
mankind. In general, the neſts of birds are 
built with an art ſo exquiſite, that an exact 
imitation of them exceeds all the powers of 
human {kill and induſtry. Their ſtyle of 
| architecture, 
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architecture, the materials they employ, and 
che ſituations they ſelect, are as various as 


ts che different ſpecies. Individuals of the 
de ſame ſpecies, whatever region of the globe 
is chey inhabit, collect the ſame materials, ar- 


: range and conſtruct them in the ſame form, 
£ by and make choiſe of ſimilar ſituations for 
1 # | erecting their temporary habitations ; for 
the neſts of birds, thobe of the eagle-kind 
WE excepted, after the young have come to ma- 
WE turity, are for ever abandoned by the pa- 
rents. 

1 o0o deſcribe minutely the neſts of birds 
vvould be a vain attempt. Such deſcriptions 
could not convey an adequate idea of their 
architecture to a perſon who had never ſeen 
one of thoſe beautiful and commodious habi- 
tations, which even aſtoniſh and excite the 
amazement of children. 

The different orders of birds exhibit great 
variety in the materials and ſtructure of 
their neſts. Thoſe of the rapacious tribes 
are 1n general rude, and compoſed of coarſe 
materials, as dried twigs, bents, &c. But 
they are often lined with ſoft ſubſtances. 
They build in elevated rocks, ruinous and 
ſequeſtered caſtles and towers, and in other 
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ſolitary retirements. The aiery or neſt of the 
eagle is quite flat, and not hollow, like thoſe 
of other birds. The male and female com- 
monly place their neſt between two rocks, 
in a dry and inacceſſible ſituation. The ſame 
neſt, it is ſaid, ſerves the eagle during life. 
The ſtructure is ſo conſiderable, and compol- 
ed of ſuch ſolid materials, that it may laſt 
many years. Its form reſembles that of a floor. 
Its bafis conſiſts of ſticks about five or fix 
feet in length, which are ſupported at each 
end, and theſe are covered with ſeveral 
layers of ruſhes and heath. An eagle's neſt 
was found in the Peak of Derbyſhire, which 
Willoughby deſcribes in the following man- 
ner: It was made of great ſticks, reſting 
© one end on the edge of a rock, the other on 
a birch tree. Upon theſe was a layer of 
* ruſhes, and over them a layer of heath, and 
© on the heath ruſhes again ; upon which lay 
* one young, and an addle egg; and by them 
a lamb, a hare, and three heath pouts. The 
*neſt was about two yards ſquare, and 
had no hollow in it.” But the butcher-birds, 
or ſhrikes, which are leſs rapacious than eagles 
and hawks, build their habitations in ſhrubs 
and buſhes, and employ moſs, wool, and 
ether ſoft materials. | 
The 
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The birds belonging to the order of Pies in 
the ingenious Mr. Pennant's Genera of Birds, 
are extremely irregular in conſtructing their 
neſts. The common magpies build their 
neſts in trees, and their ſtructure is admirably 
contrived for affording warmth and protec- 
tion to the young. The neſt is not open at 
top: It is covered, in the moſt dexterous 
manner, with an arch or dome, and a ſmall 
opening in the ſide of it is left to give the 
parents an opportunity of paſſing in and out 
at their pleaſure. To protect their eggs and 
young from the attacks of other animals, the 
magpies place, all round the external ſurface 
of their neſt, ſharp briars and thorns. The 
long-tailed titmouſe, or ox-eye, builds nearly 
like the wren, but with till greater art. With 
the ſame materials as the reſt of the ſtruc- 
ture, the titmouſe builds an arch over the 
top of the neſt, which reſembles an egg 
erected upon one end, and leaves a ſmall 
hole in the fide for a paſſage. Both eggs 
and young, by this contrivance, are defended 
from the injuries of the air, rain, cold, &c. 
That the young may have a ſoft and warm 
bed, ſhe lines the inſide of the neſt with 
feathers, down, and cobwebs. The ſides 
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and roof are compoſed of moſs and wod i 
interwoven in the moſt curious and artificatf Y 1 
manner. "i 
In treating of inſtinct, it was mentioned, | b = 
that, in warm climates, many ſmall birds ſuſ 
pended their neſts on tender twizs of trees, 1 3 
to prevent them from being defiroyed by 
the monkeys. In Europe, there are only | * 
three birds which build penſile neſts, namely, 
the common oriola, the parus pendulinus, or f B q 
hang-neſt titmouſe; and another penſile neſt, 
belonging to ſome unknown bird, was lately 
diſcovered by Mr. Pennant, near the houſe 
of Blair in Athole, in the north of Scotland. 
In a ſpruce fir-tree, Mr. Pennant remarks, 
was a hang-neſt of ſome unknown bird, 


* ſuſpended at the four corners to the boughs. 


It was open at top, an inch and a half diame- 
© ter, and two deep; the ſides and bottom 
© thick; the materials, moſs, worſted, and 
© birch bark, lined with feathers *. 

Mr. Pennant, in his Indian Zoology, gives 
the following curious account of the manner 
in which the motacilla ſutoria, or taylor bird, 
builds its neſt. Had providence, Mr. Pen- 


* Pennant's Tour, vol. I. page 104. 3d. edit. 
nant 
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[nant remarks, left the feathered tribes un- 
endowed with any particular inſtinct, the 
birds of the torrid zone would have built 


their neſts in the ſame unguarded manner 
aas thoſe of Europe; but there the leſſer 
= *< ſpecies, having a certain preſcience of the 


« dangers that ſurround them, and of their 
* own weakneſs, ſuſpend their neſts at the ex- 
* treme branches of the trees: They are con- 
* ſcious of inhabiting a climate replete with 
* enemies to them and their young; with 
* ſnakes that twine up the bodies of the trees, 
*and apes that are perpetually in ſearch of 
prey; but, heaven - inſtructed, they elude 
« the gliding of the one, and the activity of 
the other.---The brute creation are more 
* at enmity with one another than in other 
* chmates; and the birds are obliged to exert 
*an unuſual artifice in placing their little 
* broods out of the reach of an invader. Each 
aims at the ſame end, though by different 
means; ſome form their penſile neſt in 
« ſhape ; a purſe, deep and open at top, 
* others with a hole in the fide, and others, 
* ſtill more cautious, with an entrance at 
_ © the very bottom, forming their lodge near 


the 
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the ſummit * But the taylor bird ſeems i "WP 
to have greater diffidence than any of the 
* others: It will not truſt its neſt even to YZ 
* the extremity of a ſlender twig, but makes 3 ; 
* one more advance to ſafety by fixing it to 
the leaf itſelf. It picks up a dead leaf, 
* and, ſurpriſing to relate, ſews it to the fide 
* of a living one r, its ſlender bill being its 
© needle, and its thread ſome fine fibres, the 
lining feathers, goſſamer, and down. Its 
© eggs are white, the colour of the bird light 
yellow; its length three inches; its weight 
© only three ſixteenths of an ounce; ſo that 
© the materials of the neſt, and its own ſize, 
© are not likely to draw down a habitation 
that depends on ſo flight a tenure .' 

Birds of the gallinaceous or poultry kind 
lay their eggs on the ground. Some of them 
ſcrape a kind of hole in the earth, and line 
it with a little long graſs or ſtraw. 


e 
1 
1 
. 
x43 
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2 * # 
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This inſtin& prevails alſo among the birds on the banks of 
the Gambia, in Africa, which abounds with monkeys and ſnakes; 
others, for the ſame end, make their neſt in holes of the banks 


that overhang that vaſt river. Purchas, vol. II. page 1576. 


+ A neſt of this bird is preſerved in the Britiſh Muſaeum. 
$ Pennant's Indian Zoology, page 7, 


n 


OF NATURAL HISTORY. 97 


It is a ſingular, though a well - atteſted 
Wat, that the cuckow makes no neſt, and 
E neither hatches nor feeds her own young. 
43 Tue hedge-ſparrow, ſays Mr. Willoughby, 
is the cuckow's nurſe, but not the hedge- 
» «* ſparrow only, but alſo ring - doves, larks, 
= tinches. I myſelf, with many others, have 
ſeen a wag-tail feeding a young cuckow. 
We The cuckow herſelf builds no neſt; but 
© having found the neſt of ſome little bird, 
ſhe either devours or deſtroys the eggs ſhe 
there finds, and, in the room thereof, lays 
3 | © one of her own, and fo forſakes it. The 
3 * filly bird returning, ſits on this egg, hatches 
it, and, with a great deal of care and 
coil, broods, feeds, and cheriſhes the 


2 
£ 

J . 
„ 
= 

| 
F = 
« 74 
_— . 

4 * 
1 
J : * 

1 
— © 
„ 
1 
1 «| 
"$4 o 
1 
. F 
- 
. ff 
- 
| 8 
i 
= 

I 

£ 1 

= 

6 

EE, 

n 

4 

== 

w_ 4Y 

” La 1 

== 
WT 

1 

12 

_ 

> 

p 4 ! 

"Y 

3 
's Ts 
: 4 "4 
a 8 
q £ f 
* 
: * 

TY 
* \ 

4 3 Tov 
j l 1 
3 

N * 2 

K. 

* 4 
1 - 
2 

1 | x 
» 

. 

1 
28 
x 
vY 0 

* 

i . 

2 

» ** 
= 

ky, 2 9 

1 

A 

«Is 

. = 0 

= 


* 
} 
ö 
0 
/ ; 
Þ 


| * young cuckow for her own, until it be 
. grown up and able to fly and ſhift for itſelf. 


* Which thing ſeems ſo ſtrange, monſtrous, 
and abſurd, that for my part I cannot ſuf- 
WE © ficiently wonder there ſhould be ſuch an 
example in Nature; nor could I ever have 
= © been induced to believe that ſuch a thing 
* had been done by Nature's inſtinct, had 1 
* not with mine own eyes ſeen it. For Na- 
ture, in other things, is wont conſtantly to 
* obſerve one and the ſame law and order, 


Vor. II. H agreeablex. 
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agreeable to the higheſt reaſon and pru- Will 
© dence; which in this caſe is, that the dams 5 : 
© make neſts for themſelves, if need be, fit | 9 
« upon their own eggs, and bring up their Wi 
« own young after they are hatched “. This Wi 
oeconomy, in the hiſtory of the cuckow, is 
not only ſingular, but ſeems to contradiQ 
one of the moſt univerſal laws eſtabliſhed 
among animated beings, and particularly 
among the feathered tribes, namely, thi 
hatching and rearing of their offspring. Still, 
however, like the oftrich in very warm cli- 
mates, though the cuckow neither hatches 
nor feeds her young, ſhe places her eggs 
in ſituations where they are beth hatched 
and her offspring brought to maturity. Here 
the ſtupidity of the one animal makes it a 
dupe to the rapine and chicane of the other; 
for the cuckow always deſtroys the eggs of 
the ſmall bird before ſhe depoſits her own. 

Moſt of the paſferine or ſmall tribes build 
their neſts in hedges, ſhrubs, or buſhes; 
though ſome of them, as the lark and the 


goat-ſucker, build upon the ground. The 
neſts of ſmall birds are more delicate in 


* Willoughby's Ornithology, page 98. | 
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their ſtructure and contrivance than thoſe 
of the larger kinds. As the ſize of their 
bodies, and likewiſe that of their eggs, are 
ſmaller, the materials of which their neſts are 
compoſed are generally warmer. Small bodies 
retain heat a ſhorter time than thoſe which are 
large. Hence the eggs of ſmall birds require 
a more conſtant ſupply of heat than thoſe of 
greater dimenſions. Their neſts, accordingly, 
care built proportionally warmer and deeper, 
and they are lined with ſofter ſubſtances. 
The larger birds, of courſe, can leave their 
eggs for ſome time with impunity ; but 
the ſmaller kinds fit moſt aſſiduouſly; for, 
when the female is obliged to go abroad 
in queſt of food, the neſt is always occupied 
by the male. When a neſt is finiſhed no- 
thing can exceed the dexterity of both male 
and female in concealing it from the obſer- 
vation of man, and of other deſtructive ani- 
mals. If it is built in buſhes, the pliant 
branches are diſpoſed in ſuch a manner as 
to hide it entirely from view. To conceal 
her retreat the chaffinch covers the outſide 
of her neſt with moſs, which is commonly 
of the ſame colour with the bark of the 
tree on which ſhe builds. The common 

H 2 ſwallow 
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ſwallow builds its neſt on the tops of chim- 
neys; and 'the martin attaches her's to the 
corners of windows, or under the eaves of 
houſes. Both employ the fame materials. 
The neft is built with mud well tempered 
by the bill, and moiſtened with water to 
make it more firmly cohere; and the mud 
or clay is kept ftill firmer by a mixture of 
ſtraw or graſs. Within it is neatly lined with 
feathers. Willoughby, on the authority of 
Bontius, informs us, That on the ſea coaſt 
* of the kingdom of China, a fort of ſmall 
* party-coloured birds, of the ſhape of ſwal- 
* lows, at a certain ſeaſon of the year, viz. 
their breeding time, come out of the mid- 
land country to the rocks; and, from the 
foam or froth of the ſea-water daſhing and 
breaking againſt the bottom of the rocks, 
gather a certain clammy, glutinous matter, 
* perchance the ſperm of whales, or other 
* fiſhes, of which they build their neſts, where- 
in they lay their eggs, and hatch their young, 
* Theſe neſts the Chineſe pluck from the 
* rocks, and bring them in great numbers 
© into the Eaſt Indies to ſell; which are 
© eſteemed by gluttons great delicacies, who, 
« diſſolving them in chicken or mutton broth, 

* are 
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are very fond of them, prefering them far 
before oyſters, muſhrooms, or other dainty 
and lickeriſh morſels which moſt gratify 
the palate.---Theſe neſts are of a hemiſ- 
* pherical figure, of the bigneſs of a gooſe- 


© egg, and of a ſubſtance reſembling iſing- 


* plaſs * 

Moſt of the cloyen - footed water - fowls, 
or waders, lay their eggs. upon the ground. 
But the ſpoon-bills and the common heron 
build large neſts in trees, and employ twigs 
and other coarſe materials; and the ſtorks 
build on churches, or on the tops of houſes. 
Many of the web-footed fowls lay their eggs 
likewiſe on the ground, as the terns, and 
ſome of the gulls and merganſers. But ducks 
pull the down from their own breaſts to afford 


a warmer and more comfortable bed for their. 


young. The auks, the guillemots, and the 
puffins or coulternebs, lay their eggs on the 
naked ſhelves of high rocks. The penguins. 


for the ſome purpoſe, dig large and deep holes 
under ground. 


It is not nnworthy of remark, that birds 
uniformly proportion the dimenſions of their 


* Willoughby's Ornithology, page 215. 
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neſts to the number and ſize of the young 
to be produced. Every ſpecies lays nearly a 
determined number of eggs. But, if one be 
each day abſtracted from the neſt, the bird 
continues to lay daily more till her number is 
completed. Dr. Liſter, by this practice, made 
a ſwallow lay no leſs than nineteen eggs. 
The habitations of Inſect are next to be 
conſidered. On this branch of the ſubjet 
we ſhall firſt give ſome examples of abodes con- 
ſtructed by ſolitary workers, and next of thoſe 
habitations which are executed by aſſociated 
numbers. 
In ſeveral preceding parts of this work, and 
particularly in the chapter upon Inſtinct, the 
reader will find ſome inſtances of the {kill 
and induſtry exhibited by inſects for the con- 
venient lodging and protection of their young. 
Theſe it is unneceſſary to repeat. We ſhall 
therefore proceed ti give ſome * of 
a different kind. 
There are ſeveral ſpecies of bees diſtin- 
guiſhed by the appellation of ſolitary, becauſe 
they do not aſſociate to carry on any joint 
operations. Of this kind is the maſon-bee, 
ſo called becauſe it builds a habitation com- 
poſed of ſand and mortar. The neſts of this 
| bee 
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bee are fixed to the walls of houſes, and, 
when finiſhed, have the appearance of irre- 
gular prominences ariſing from dirt or clay ac- 
cidentally thrown againſt a wall or ſtone by 
the feet of horſes. Theſe prominencies are 
not ſo remarkable as to attract attention; but, 
when the external coat is removed, their 
ſtructure is diſcovered to be truly. admirable. 
The interior part conſiſts of an aſſemblage of 
different cells, each of which affords a conve- 
nient lodgment to a white worm, pretty ſimilar 
to thoſe produced by the honey-bee. Here 
they remain till they have undergone all their 
metamorphoſes. In conſtructing this neſt, 
which is a work of great labour and dexterity, 
the female is the ſole operator. She receives 
no aſſiſtance from the male. The manner in 
which the female maſon-bees build their neſts 
is the moſt curious branch of their hiſtory. 
After chooſing a part of a wall on which ſhe 
is reſolved to fix an habitation for her future 
progeny, ſhe goes in queſt of proper materials. 
The neſt to be conſtructed muſt conſiſt of a 
ſpecies of mortar, of which ſand is the baſis. 
She knows, like human builders, that every 
kind of ſand is not equally proper for making 
good mortar. She goes, therefore, to a bed of 
ſand, 
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ſand, and ſelects, grain by grain, the kind 
which 1s beſt to anſwer her purpoſe. With 
her teeth, which are as large and as ſtrong 
as thoſe of the honey-bee, ſhe examines and 
brings together ſeveral grains. But ſand 
alone will not make mortar. Recourſe muſt 
be had to a cement ſimilar to the ſlacked lime 
employed by maſons. Our bee is unacquaint- 
ed with lime, but ſhe poſſeſſes an equivalent 
in her own body. From her mouth ſhe 
throws out a viſcid liquor, with which ſhe 
moiſtens the firſt grain pitched upon. To 
this grain ſhe cements a ſecond, which ſhe 
moiſtens in the ſame manner, and to the for- 
mer two ſhe attaches a third, and ſo on, till 
ſhe has formed a maſs as large as the ſhot 
uſually employed to kill hares. This maſs 
ſhe carries off in her teeth to the place ſhe 
had choſen for erecting her neſt, and makes 
it the foundation of the firſt cell. In this 
manner ſhe labours inceſſantly till the whole 
cells are completed, a work which is generally 
accompliſhed in five or ſix days. All the 
cells are ſimilar, and nearly equal to dimen- 
ſions. Before they are covered their figure 
reſembles that of a thimble. She never be- 
gins to make a ſecond till the firſt be finiſhed. 
Each 
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Each cell is about an inch high, and nearly 


half an inch in diameter. But the labour of 
building is not the only one this female bee 
has to undergo. When a cell has been raiſed 
to one half or two-thirds of its height another 
occupation commences. She ſeems to know 
the quantity of food that will be neceſſary 
to nouriſh the young that is to proceed from 
the egg, from its excluſion till it acquires its 
full growth, and paſſes into the chryſalis 
ſtate. The food which 1s prepared for the 
ſupport of the young worm conſiſts of the 
farina or powder of flowers, diluted with ho- 
ney, which forms a kind of pap. Before the 
cell is entirely finiſhed the maſon-bee col- 
lets from the flowers, and depoſits in the 
cell, a large quanitty of ferina, and afterwards 
diſgorges upon it as much honey as dilutes 
it, and forms it into a kind of paſte or ſyrup. 
When this operation is performed ſhe com- 
pletes her cell, and, after depoſiting an egg 
in it, covers the mouth of it with the ſame 
mortar ſhe uſes in building her neſt. The 
egg 1s now encloſed on all fides in a walled 
habitation hermetically ſealed. A ſmall 
quantity of air, however, gets admiſſion to 
the worm, otherwiſe it could not exiſt. 

Reaumur 
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Reaumur diſcovered that air actually pene- 
trated through this ſeemingly compact ma- 
ſon-work. 

As ſoon as the firſt cell is completed the 
maſon - bee lays the foundation of another. 
In the ſame neſt ſhe often conſtructs ſeven 
or eight cells, and ſometimes only three or 
four. She places them near each other, but 
not in any regular order. This induſtrious 
animal, after all her cells are conſtrued, 
filled with proviſions, and ſealed, covers the 
whole with an envelope of the fame mortar, 
which, when dry, is as hard as a ſtone. The neſt 
now is commonly of an oblong or roundiſh 
figure, and the external cover is compoſed 
of coarſer ſand than that of the cells. As 
the neſts are almoſt as durable as the walls 
on which they are placed, they are often, in 
the following ſeaſon, occupied and repaired 
by a ſtranger bee. Though incloſed with 
two hard walls, when the fly emerges from 
the chryſalis ſtate, it firſt gnaws with its 
teeth a paſſage through the wall that ſealed 
nap the mouth of its cell; afterwards, with 
the ſame inſtruments, it pierces the ſtill 
ſtronger and more compact cover which 
inveſts the whole neſt; at laſt it eſcapes 

into 
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into the open air, and, if a female, in a 
WE ſhort time conſtructs a neſt of the ſame 
rind with that which the mother had made. 
ro all theſe facts, Du Hamel, Reaumur, 
and many other naturaliſts of credit and 
reputation, have been repeatedly eye-wit- 
Wo neſlcs. 
From the hardneſs of the materials with 
which the maſon-bee conſtructs her neſt, 
from the induſtry and dexterity ſhe em- 
Ws ploys to protect her progeny from enemies 
of every kind, one ſhould naturally imagine 
W that the young worms were in perfect ſafety, 
and that their caſtle was impregnable. 
But, notwithſtanding All theſe favourable 
precautions, the young of the maſon-bee 
are often devoured by the inſtinctive dex- 
terity of certain ſpecies of four-winged in- 
ſes, diſtinguiſhed by the name of ichneumon 
flies. Theſe flies, when the maſon-bee has 
nearly completed a call, and filled it with 
proviſions, depoſit their own eggs in her 
cell. After the eggs of the ichneumon flies 
are hatched, their worms devour not only 
the proviſions laid up by the maſon - bee, 
but even her progeny whom ſhe had labour- 
ed ſo hard, and with ſo much art and inge- 


nuity, 
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nuity, to protect. But the maſon-bee ha, Wl 
an enemy ſtill more formidable. A certain | 1 
fly employs the ſame ſtratagem of inſinua— 4 
ting an egg into one of her cells before it 
is completed. From this egg proceeds a ſtrong 
and rapacious worm, armed with prodigious i 
fangs. The devaſtations of this worm are 
not confined to one cell. He often pierce; 
through each cell in the neſt, and ſucceſſively 
devours both the maſon-worms, and the pro- 
viſions ſo anxiouſly laid up for their ſup- 
port by the mother. This ſtranger-worm 1s 
afterwards transformed into a fine beetle, 
who is enabled to pierce the neſt, and to 
make his eſcape. 

The operation of another ſpecies of ſoli- 
tary bees, called wood-prercers, merit atten- 
tion. Theſe bees are larger than the queens 
of the honey-bee. Their bodies are ſmooth, 
except the ſides, which are covered with 
hair. In the ſpring they frequent gardens, 
and ſearch for rotten, or at leaſt dead wood, 
in order to make an habitation for their 
young. When a female of this ſpecies, for 
ſhe receives no aſſiſtance from the male, has 
ſelected a piece of wood, or a decayed tree, 
ſhe commences her labour by making a hole 

in 
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; in it, which is generally directed toward the 
axis of the tree. When ſhe has advanced 
about half an inch ſhe alters the direction 
of the hole, and conducts it nearly parallel 
to the axis of the wood. The ſize of her 
body requires that this hole ſhould .have a 
conſiderable diameter. It is often ſo large 
as to admit the finger of a man, and it ſome- 
times extends from twelve to fifteen inches 
in length. If the thickneſs of the wood 
permits, ſhe makes three or four of theſe 
long holes in its interior part. M. de Reau- 
mur found three of theſe parallel holes in 
an old eſpalier poſt. Their diameters ex- 
ceeded half an inch. This labour, for a 
ſingle bee, is prodigious; but, in executing 
it, ſhe conſumes weeks, and even months. 
Around the foot of a poſt or piece of wood 
where one of theſe bees are working, little 
heaps of timber-duſt are always found lying 
on the ground. "Theſe heaps daily increaſe 
in magnitude, and the particles of duſt are as 
large as thoſe produced by a hand-ſaw. The 
two teeth with which the animal is provided 
are the only inſtruments ſhe employs in 
making ſuch conſiderable perforations. Each 
tooth conſiſts of a ſolid piece of ſhell, which 
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which in ſhape reſembles an augur. It js 
convex above, concave below, and termi- 
nates in a ſharp but ſtrong point. 

Theſe long holes are deſigned for lodgings 
to the worms that are to proceed from the 
eggs which the bee is ſoon to depoſit in them. 
But, after the holes are finiſhed, her 
labour is by no means at an end. The eggs 
muſt not be mingled, or piled above each 
other. Every ſeparate worm muſt have a 
diſtint apartment, without any communi- 
cation with the others. Each long hole or 
tube, accordingly, 1s only the outer walls of 
a houſe which is to conſiſt of many chambers 
ranged one above another. A hole of about 
twelve inches in length ſhe divides into ten 
or twelve ſeparate apartments, each of which 
is about an inch high. The roof of the 
loweſt room 1s the floor of the ſecond, and 
ſo on to the uppermoſt. Each floor is about 
the thickneſs of a French crown. The floors 
or diviſions are compoſed of particles of wood 
cemented together by a glutinous ſubſtance 
from the animal's mouth. In making a floor 
ſhe commences with gluing an annular plate 
of wood-duſt round the internal circumfer- 
ence of the ity To this plate ſhe attaches 

a ſecond, 
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4 ſecond, to the ſecond a third, and to the 
third a fourth, till the whole floor is com- 
pleted. The undermoſt cell requires only 
a roof, and this roof is a floor to the 
ſecond, &c. 

We have hitherto deſcribed the wonderful 
aſſiduity of this animal in conſtructing her 
cells. But this operation, though great, and 
ſeemingly ſuperior to the powers of a creature 
ſo ſmall, is not her only labour. Before 
roofing in the firſt cell ſhe fills it with a 
paſte or pap, compoſed of the farina of flow- 
ers moiſtened with honey. The quantity of 
paſte is equal to the dimenſions of the cell, 
which is about an inch high, and half an 
inch in diameter. Into this paſte, which is 
to nouriſh the future worm, ſhe depoſits an 
egg. Immediately after this operation ſhe 
begins to form a roof, which not only incloſ- 
es the firſt cell, but ſerves as a floor to the 
ſecond. The ſecond cell ſhe likewiſe fills 
with paſte, depoſits an egg, and then covers 
the whole with another roof. In this man- 
ner ſhe proceeds till ſhe has divided the whole 
tube into ſeparate cells. A ſingle tube fre- 
quently contains from ten to a dozen of 


theſe cells. When the cells are all incloſed 
the 
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the buſineſs of this laborious bee is finiſhed, 
and ſhe takes no more charge of her future 
progeny. The attention and ſolicitude be- 
ſtowed by many other animals, in rearing WW 
their young, are exerted after birth. But, in Wl 
the wood-piercing bee, as well as in many WW 
other inſects, this inſtinctive attachment is re- 
verſed. All her labours and all her cares 
are exerted before ſhe either ſees her offspring, 
or knows that they are to exiſt. But, after 
the deſcription that has been given of her 
amazing operations, ſhe will not be conſi- 
dered as an unnatural mother. With aſton- 
iſhing induſtry and perſeverance, the not only 
furniſhes her young with ſafe and conveni- 
ent lodgings, but lays up for them ſtores of 
proviſions ſufficient to ſupport them till their 
final metamorphoſis into flies, when the new 
females perform the ſame almoſt incredible 
operations for the protection and ſuſtenance 
of their own offspring. When the young 
worm is hatched it has ſcarcely ſufficient 
ſpace to turn itſelf in the cell, which is almoſt 
entirely filled with the pappy ſubſtance for- 
merly mentioned. But, as this ſubſtance 1s 
gradually devoured by the worm, the ſpace 
in the cell neceſſarily enlarges in proportion 
to the growth and magnitude of the animal. 


We 
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We are informed by M. de Reaumur “, 
that M. Pitot furniſhed him with a piece of 
wood, not exceeding an inch and a half in 
diameter, which contained the cells of a 
wood-piercing bee. He cut off as much of 
the wood as was ſufficient to expoſe. two of 


the cells to view, in each of which was a 


worm. The aperture he had made, to pre- 
vent the injuries of the air, he cloſed, by 
paſting on it a bit of glaſs. The cells were 
then almoſt entirely filled with paſte. The 
two worms were exceedingly ſmall, and, of 
courſe, occupied but little ſpace between the 
walls of the cells and the maſs of paſte. As 
the animals increaſed itt ſize the paſte daily 
diminiſhed. He began to obſerve them 
on the 12th day of June; and, on the 27th 


of the ſame month, the paſte in each cell 


was nearly conſumed, and the worm, folded 
in two, occupied the greater part of its habi- 
tation. On the 2d of July the proviſions of 
both worms were entirely exhauſted ; and, 
beſide the worms themſelves, there remained 
in the cells only a few ſmall, black, oblong 
grains of excrement. The five or ſix follow- 


Tom. 11. page 58. 12mo. edit. 
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ing days they faſted, which ſeemed to be a 
neceſſary abſtinence, during which they were 
greatly agitated. They often bended their 
bodies, and clevated and depreſſed their heads. 
Theſe movements were preparatory to the 
great change the animals were about to un- 
dergo. Between the 7th and 8th of the 
ſame month they threw off their ſkins, and 
were metamorphoſed into nymphs. On 
the goth of July theſe nymphs were 
transformed into flies ſimilar to their pa- 
rents. In a range of cells the worms 
are of different ages, and, of courſe, of differ- 
ent ſizes. Thoſe in the lower cells are older 
than thoſe in the ſuperior ; becauſe, after 
the bee has filled with paſte and encloſed 
its firſt cell, a conſiderable time is requiſite to 
collect proviſions, and to form partitions for 
every ſueceſſive and ſuperior cell. The for- 
mer, therefore, muſt be transformed into 
nymphs and flies before the latter. Theſe cir- 
cumſtances are apparently foreſeen by the com- 
mon mother; for, if the undermoſt worm, 
which 1s oldeſt, and ſooneſt transformed, were 
to force its way upward, which it could eaſily 
do, it would not only diſturb, but infallibly 
deſtroy all thoſe lodged in the ſuperior cells. 

| | But 
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But Nature has wiſely prevented this devaſta- 
tion; for the head of the nymph, and conſe- 
quently of the fly, is always placed in a down- 
ward direction. Its firſt inſtinctive move- 
ments muſt, therefore, be in the ſame direc- 
tion. That the young flies may eſcape from 
their reſpective cells the mother digs a hole 
at the bottom of the long tube, which makes a 
communication with the undermoſt cell and 
the open air. Sometimes a ſimilar paſſage is 
made near the middle of the tube. By this 
contrivance, as all the flies inſtinctively 
endeavour to cut their way downward, they 
find an eaſy and convenient paſſage ; for 
they have only to pierce the floor of their 
cells, which they readily perform with their 
teeth. ; 
Another ſmall ſpecies of ſolitary bees dig 
holes in the earth to make a convenient habi- 
tation for their young. Their neſts are com- 
poſed of cylindrical cells fixed to one another, 
and each of them, in figure, reſembles a 
thimble. Their bottom, of courſe, is con- 
vex and rounded. The bottom of the ſecond 
is inſerted into the entry of the firſt; and 
the entry of the ſecond receives the bottom 
of the third. They are not all of the fame 
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length. Some of them are five lines long, 
others only four, and their diameters ſeldom 
exceed two lines. Sometimes only two of 
theſe cells are joined together; and, at other 
times, we find three or four, which form a 
kind of cylinder. This cylinder is compoſed i 
of alternate bands of two different colours; 
Thoſe of the narroweſt, at the juncture of two 
cells, are white, and thoſe of the broadeſt arc 
of a reddiſh brown. The cells conſiſt of: 
number of fine membranes, formed of a glu- 
tinous and tranſparent ſubſtance from the ani- 
mal's mouth. Each cell our bee fills with the 
farina of flowers diluted with honey, and in 
this paſte ſhe depoſits an egg. She then covers 
the cell, by gluing to its mouth a fine cellular 
ſubſtance taken from the leaves of ſome plant; 
and in this manner ſhe proceeds till her cylin- 
drical neſt is completed. The worms which 
| are hatched from the eggs feed upon the paſte, 
W ſo carefully laid up for them by the mother, 
; till they are transformed into flies ſimilar to 
their parents. 

Among waſps, as well as bees, there are ſo- 
litary ſpecies, which carry on no joint operati- 
ons. Theſe ſolitary waſps are not leſs ingeni- 
ous in conſtructing proper habitations for their 

young, 
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| young, nor leſs provident in laying up for 


them a ſtore of nouriſhment ſufficient to ſup- 
| port them till they are transformed into flies, 


or have become perfect animals. But to give 


a detailed deſcription of their operations would 
lead us into a prolixity of which the plan of 
our work does not admit. 
On this ſubject, however, it cannot eſcape 
* obſervation, that all the ſagacity and laborious 
induſtry exerted in the various inſtances of 
animal architecture above deſcribed, have one 
uniform tendency. They are all deſigned for 
the multiplication, protection, and nouriſhment 
of offspring. But many of them are ſo artful, and 
require ſuch perſevering labour, that the human 
mind is bewildered when it attempts to account 
for them. If we attend to the operations of qua- 
drupeds, of birds, and of inſects, moſt of them, 
like pregnant women, ſeem to know, from 
their own feelings, and foreſight, not only 
their preſent condition, but what futurity is 
to produce. To ſolve this problem, recourſe 
has been had by Des. Cartes, by Buffon, and 
by other philoſophers, to conformation of bo- 
dy and mechanical impulſe. Their reaſon- 
ings, however, though often ingenious, in- 
volve the ſubject in tenfold obſcurity. We 
| can 
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can hardly ſuppoſe that the animals aQually 
foreſee what is to happen, becauſe, at firſt, they 
have not had even the aid of experience; 
and, particularly in ſome of the inſect tribes, the 
parents are dead before their young are produc- 
ed. Pure inſtincts of this kind, therefore, 
muſt be referred to another ſource. In a chain 
of reaſoning concerning the operations of Na- 
ture, ſuch is the conſtitution of our minds, 
that we are under the neceſſity of reſorting to 
an ultimate cauſe. What that cauſe is, it is 
the higheſt preſumption in man to pretend to 
define. But, though we muſt for ever remain 
ignorant of the cauſe, we are enabled to trace, 
and even to underſtand, partially, ſome of the 
effects; and, from theſe effects, we perceive 
the moſt conſummate wiſdom, the moſt elegant 
and perfect contrivances, to accompliſh the 
multifarious and wonderful intentions of Na- 
ture. In contemplating the operations of ani- 
mals, from man down to the ſeemingly moſt 
contemptible inſet, we are neceſſarily com- 
pelled to refer them to pure inſtincts, or ori- 
ginal qualities of mind, variegated by Nature 
according as the neceſſities, preſervation, and 
continuation of the different ſpecies require. 
Let any man try to proceed a ſtep farther, 
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ind, however he may deceive himſelf, and 
= flatter his own vanity, he muſt find, at laſt, 
that he is clouded in obſcurity, and that men 
who have a more correct and unprejudiced 
mode of thinking will brand him with abſur- 
dity, and of acting in direct oppoſition to the 
conſtitution and frame of the human mind. 

I ſhall now give ſome examples of the oper- 
ations of aſſociating inſets, who conſtruct ha- 
bitations by exerting a common and mutual 
labour. | 

The ſkill and dexterity of the honey-bees, diſ- 
played in the conſtruction of their combs or 
neſts, have at all times called forth the ad- 
miration of mankind. *They are compoſed of 
cells regularly applied to each other's ſides. . 
Theſe cells are uniform hexagons or ſix-ſided 
figures. In a bee-hive, every part is arranged 
with ſuch ſymmetry, and ſo finely finiſhed, 
that, if limited to the ſame materials, the moſt 
expert workman would find himſelf unqualifi- 
ed to conſtruct a ſimilar habitation, or rather a 
ſimilar city. 

Moſt Natural Hiſtorians have celebrated bees 
for their wiſdom, for the perfection and har- 
mony of their republican government, and 
for their perſevering induſtry and wonderful 
e oeconomy. 
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oeconomy. All theſe ſplendid talents, howe- 
ver, the late ingenious Count de Buffon has 
endeavoured to perſuade us, are only reſults 
of pure mechaniſm. But this is not the pro- 
per place to enter into a diſcuſſion of this 
point. It will fall more naturally to be treat- 
ed of when we come to deſcribe the ſocieties 
eſtabliſhed among different gregarious animals, 
We ſhall therefore, at preſent, confine our- 
ſelves chiefly to the mode in which bees con- 
ſtruct their habitations. | 

In the formation of their combs bees ſeem 
to reſolve a problem which would not be a lit- 
tle puzzling to ſome geometers, namely, A 
quantity of wax being given, to make of it 
equal and ſimilar cells of a determined capaci- 
ty, but of the largeſt ſize in proportion to the 
quantity of matter employed, and diſpoſed in 
ſuch a manner as to occupy 1n the hive the leaſt 
poſſible ſpace. Every part of this problem is 
completely executed by the bees. By apply- 
ing hexagonal cells to each other's ſides no 
void ſpaces are left between them; and, 
though the ſame end might be accompliſhed 
by other figures, yet they would neceſſarily 
require a greater quantity of wax. Beſides, 
. cells are better fitted to receive the 
OH cylindrical 
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cylindrical bodies of theſe inſets. A comb 
conſiſts of two ſtrata of cells applied to each 
other's ends. This arrangement both ſaves 
room in the hive, and gives a double entry 
into the cells of which the comb is compoſ- 
ed. As a farther ſaving of wax, and prevent- 
ing void ſpaces, the baſes of the cells in one 
ſtratum of a comb ſerve for baſes to the op- 
poſite ſtratum. In a word, the more minute- 
ly the conſtruction of theſe cells are examin- 
ed, the more will the admiration of the obſer- 
ver be excited. The walls of the cells are ſo 
extremely thin, that their mouths would be in 
danger of ſuffering by the frequent entering 
and iſſuing of the bees. To prevent this diſ- 
aſter, they make a kind of ring round the 
margin of each cell, and this ring 1s three or 
four times thicker than the walls. 

It is difficult to perceive, even with the 
aſſiſtance of glaſs-hives, the manner in which 
bees operate when conſtructing their cells. 
They are ſo eager to afford mutual affiſtance, 
and, for this purpoſe, ſo many of them crowd 
together, and are perpetually ſucceeding each 
other, that their individual operations can 
ſeldom be diſtinctly obſerved. It has, howe- 
ver, been plainly diſcovered; that their two 
| teeth 
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teeth are the only inſtruments they employ 
in modelling and poliſhing the wax. With a 
little patience and attention, we perceive cells 
juſt begun : We likewiſe remark the quickneſs 
with which a bee moves its teeth againſt a 
ſmall portion of the cell. This portion the 
animal, by repeated ſtrokes on each ſide, 
ſmooths, renders compact, and reduces to a 
proper thinneſs of conſiſtence. While ſome 
of the hive are lengthening their hexagonal 
tubes, others are laying the foundations of 
new ones. In certain circumſtances, when 
extremely hurried, they do not complete their 
new cells, but leave them imperfect till they 
have begun a number ſufficient for their pre- 
ſent exigencies. When a bee puts its head a lit- 
tle way into a cell, we eaſily perceive it ſcrap- 
ing the walls with the points of its teeth, 
in order to detach ſuch uſeleſs and irregular 
fragments as may have been left in the work. 
Of theſe fragments the bee forms a ball about 
the ſize of a pin-head, comes out of the cell, 
and carries this wax to another part of the 
work where it is needed. It no ſooner leaves 
the cell than it 1s ſucceeded by another bee, 
which performs the ſame office, and in this 


manner 
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; 13 manner the work is ſucceſſively carried on till 
we cell is completely poliſhed. | 
5 The cells of bees are deſigned for different 
I | purpoſes. Some of them are employed for the 
a accumulation and preſervation of honey. In 
others, the female depoſits her eggs, and from 
theſe eggs worms are hatched, which remain 
in the cells till their final transformation into 
flies. The drones or males are larger than the 
common or working bees; and the queen, or 
mother of the hive, is much larger than either. 
A cell deſtined for the lodgement of a male or 
female worm muſt, therefore, be conſiderably 
larger than the cells of the ſmaller working 
bees. The number of cells deſtined for the 
reception of the working bees far exceeds thoſe 
in which the males are lodged. The honey- 
cells are always made deeper and more capa- 
cious than the others. When the honey col- 
lected is ſo abundant that the veſſels cannot 
contain it, the bees lengthen, and of courſe 
deepen the honey-cells. 

Their mode of working, and the diſpoſition 
and diviſion of their labour, when put into an 
empty hive, do much honour to the ſagacity 
of bees. They immediately begin to lay the 
foundations of their combs, which they EXE= 


cute 
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cute with ſurpriſing quickneſs and alacrity, 
Soon after they begin to conſtruct one comb, 
they divide into two or three companies, each 
of which, in different parts of the hive, is oc- 
cupied with the ſame operations. By this di- 
viſion of labour a greater number of bees 
have an opportunity of being employed at the 
fame time, and, coaſequently, the common 
work is ſooner finiſhed. The combs are gene- 
rally arranged in a direction parallel to each 
other. An interval or ſtreet between the 
combs is always left, that the bees may have 
a free paſſage, and an eaſy communication 
with the different combs in the hive. Theſe 
ſtreets are juſt wide enough to allow two 
bees to paſs one another. Beſide theſe paral- 
tel ſtreets, to ſhorten their journey when work- 
ing, they leave ſeveral round croſs paſſages, 
which are always covered. 

Hitherto we have chiefly taken notice of the 
manner in which bees conſtruct and poliſh 
their cells, without treating of the materials they 
_ employ. We have not marked the difference 
between the crude matter collected from flow- 
ers and the true wax. Every body knows 
that bees carry into their hives, by means of 
their hind ' thighs, great quantities of the fa- 
rina 
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rina or duſt of flowers. After many expert- 
ments made by Reaumur, with a view to 
diſcover whether this duſt contained real wax, 
he was obliged to acknowledge, that he could 
never find that wax formed any part of its 
compoſition. He at length diſcovered that 
wax was not a ſubſtance produced by the mix- 
ture of farina with any glutinous ſubſtance, 
nor by trituration, or any mechanical operati- 
on. By long and attentive obſervation he 
found that the bees actually eat the farina 
which they ſo induſtriouſly collect; and that 
this farina, by an animal proceſs, is converted 
into wax. This digeſtive proceſs, which is ne- 
ceſſary to the formation of wax, is carried on 
in the ſecond ſtomach, and perhaps in the 
inteſtines of bees. After knowing the place 
where this operation is performed, chymiſts 
will probably allow, that it is equally difficult 
to make real wax with the farina of flowers, as 
to make chyle with animal or vegetable ſub- 
Nances, a work which is daily executed by our 
own ſtomach and inteſtines, and by thoſe of other 
animals. Reaumur likewiſe diſcovered that all 
the cells in a hive were not deſtined for the re- 
ception of honey, and for depoſiting the eggs 
of the female, but that ſome of them were 


. employed 
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employed as receptacles for the farina of flow- 
ers, a ſpecies of food that bees find neceſſa- 
ry for the formation of wax, which is the 
great baſis and raw material of all their curi- 
ous operations. When a bee comes to the 
hive with its thighs filled with farina, it is 
often met near the entrance by ſome of its 
companions, who firſt take off the load, and 
then devour the proviſions ſo kindly brought 
to them. But, when none of the bees employ- 
ed in the hive are hungry for this ſpecies of 
food, the carriers of the farina depoſit their 
loads in cells prepared for that purpoſe. To 
theſe cells the bees refort when the weather 
is ſo bad that they cannot venture to go to the 
fields in queſt of freſh proviſions. The carry- 
ing bees, however, commonly enter the hive 
loaded with farina. They walk along the 
combs beating and making a noiſe with their 
wings. By theſe movements they ſeem to an- 
nounce their arrival to their companions. No 
ſooner has a loaded bee made theſe move- 
ments than three or four of thoſe within leave 
their work, come up to it, and firſt take off its 
load, and then eat the materials it has brought. 
As a farther evidence that the bees actually eat 
the farina of flowers, when the ſtomach and 


inteſtines 
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inteſtines are laid open, they are often found 
to be filled with this duſt, the grains of Which, 
when examined by the microſcope, have the 
exact figure, colour, and conſiſtence of farina, 
taken from the antherae of particular flowers. 
After the farina is digeſted, and converted 
into wax, the bees poſſeſs the power of bring- 
ing it from their ſtomachs to their mouths. 
The inſtrument they employ in furniſhing ma- 
terials for conſtructing their waxen cells is 
their tongue. This tongue is ſituated below 
the two teeth or fangs. When at work the 
tongue may be ſeen by the aſſiſtance of a lens 
and a glaſs-hive. It is then in perpetual mo- 
tion, and its motions are extremely rapid. Its 
figure continually varies. Sometimes it is 
more ſharp, at others it is flatter, and ſome- 
times it is more or leſs concave, and partly co- 
vered with a moiſt paſte or wax. By the diffe- 
rent movements of its tongue the bee conti- 
nues to ſupply freſh wax to the two teeth, 
which are employed in raifing and faſhioning 
the walls of its cell, till they have acquired a 
ſuthcient height. As ſoon as the moiſt paſte 
or wax dries, which it does almoſt inſtantane- 
ouſly, it then aſſumes all the appearances and 
qualities of common wax. There is a till 
ſtronger 
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ſtronger proof that wax is the reſult of an 


animal proceſs. When bees are removed into 
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a new hive, and cloſely confined from the 


morning to the evening, if the hive chances to 
pleaſe them, in the courſe of this day ſeveral | 
waxen cells will be formed, without the poſi | 
bility of a ſingle bee's having had acceſs to the 
fields. Beſides, the rude materials, or the fa- 
rina of plants, carried into the hive, are of 
various colours. The farina of ſome plants 
employed by the bees is whitiſh; in others it 
is of a fine yellow colour; in others it is al- 
moſt entirely red; and in others it is green. 
The combs conſtructed with theſe differently 
coloured materials are, however, uniformly 
of the ſame colour. Every comb, eſpecially 
when it is newly made, is of a pure white co- 
lour, which is more or leſs tarniſhed by age, 
the operation of the air, or by other acciden- 
tal circumſtances. To bleach wax, therefore, 
requires only the art of extracting ſuch fo- 
reign bodies as may have inſinuated them- 
ſeves into its ſubſtance and changed its origi- 
nal colour. 

Bees, from the nature of their conſtituti- 
on, require a warm habitation. They are 
likewiſe extremely ſolicitous to prevent in- 

| ſeas 
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0 | ſets of any kind from getting admittance 
into their hives. To accompliſh both theſe 
WT purpoſes, when they take poſſeſſion of a new 
| hive, they carefully examine every part of it, 
and, if they diſcover any ſmall holes or 
ME chinks, they immediately paſte them firmly 
up with a reſinous ſubſtance which differs 
conſiderably from wax. This ſubſtance was 
not unknown to the ancients. Pliny menti- 
ons it under the name of propolis, or bee-glue. 
Bees uſe the propolis for rendering their 
ME hives more cloſe and perfect, in preference 
do wax, becauſe the former is more durable, 
and more powerfully reſiſts the viciſſitudes of 
WT weather than the latter. This glue is not, 
like wax, procured by an animal proceſs. 
The bees collect it from different trees, as the 
poplars, the birches, and the willows. Ir is 
a complete production of Nature, and re- 
quires no addition or manufacture from the 
animals by which it is employed. After a 
bee has procured a quantity ſufficient to fill 
che cavities in its two hind thighs, it re- 
pairs to the hive. Two of its companions 
inſtantly draw out the propolis, and apply it 
to fill up ſuch chinks, holes, or other defici- 
encies, as they find in their habitation. But 
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this is not the only uſe to which bees 
apply the propolis. They are extremely ſoli- 
citous to remove ſuch inſects or foreign bo- Þ 
dies as happen to get admiſſion into the hive, = - 
When ſo light as not to exceed their powers, Y 4 
they firſt kill the inſect with their ſtings, and 

then drag it out with their teeth. But it 
ſometimes happens that an ill-fated ſnail 
creeps into the hive. It is no ſooner percei- 3 
ed than it is attacked on all ſides and ſtung 2 A 
to death. But how are the bees to carry Vp 
out a burden of ſuch weight ? This labour 2 

they know would be in vain. They ar: 
perhaps apprehenſive that a body ſo large : 3 

would diffuſe, in the courſe of its putrefac 


tion, a diſagreeable or noxious odour throuzh 
the hive. To prevent ſuch hurtful cont I 
quences, immediately after the animals 
death, they embalm it, by covering ever 
part of its body with propolis, througi Bl 


which no efluvia can eſcape. When a na! bl 


with a ſhell gets entrance, to diſpoſe of i ; 
gives much leſs trouble and expence to tit Wi 
bees. As ſoon as this kind of ſnail receive 
the firſt wound from a ſting, it naturally 
retires within its ſhell. In this caſe, the 
bees, inſtead of paſting it all over with 2 

: ” = 55 polls 
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polis, content themſelves with gluing all 

round the margin of the ſhell, which is 
: W {ſufficient to render the animal for ever im- 
Ws moveably fixed. 

But propolis, and the materials for making 
wax, are not the only ſubſtances theſe in- 
duſtrious animals have to collect. As for- 
merly remarked, beſide the whole winter, 
there are many days in ſummer in which 
the bees are prevented by the weather from 
going abroad in queſt of proviſions. They 
care, therefore, under the neceſſity of collect- 
ing, and amaſling in cells deſtined for that 
purpoſe, large quantities of honey. This 
ſweet and balſamic liquor they extract, by 
means of their proboſcis or trunk, from 
the nectariferous glands of flowers. The 
trunk of a bee is a kind of rough car- 
tilaginous tongue. After collecting a few 
{mall drops of honey, the animal with its 
proboſcis conveys them to its mouth and 
ſwallows them. From the oefophagus or 
1 gullet, it paſſes into the | firſt ſtomach, 

_ which is more or leſs ſwelled in proportion 
to the quantity of honey it cofitains, When 
empty, it has the appearance of a fine white 
thread: But | when filled with honey, it 
K 2 


aſſumes 


' 
2 132 THE PHILOSOPHY =, 
. aſſumes the figure of an oblong bladder, the Y 4 
membrane or which is ſo thin and tranſpz. 


— 


rent, that it allows the colour of the liquor iti 
contains to be diſtinctly ſeen. This bladder 
is well known to children who live in the 
country. They cruelly amuſe themſclve 
with catching bees, and tearing them aſun. 
der, in order to ſuck the honey. A ſinge 
flower furniſhes but a fmall quantity of 
honey. The bees are, therefore, obliged to 
fly from one flower to another till they fil 
- _ __ their firſt ſtomachs. When they have ac 
compliſhed this purpoſe, they return direct 
to the hive, and diſgorge in a cell the whole 
honey they have collected. It not unfre 
quently happens, however, that, when on it; 
way to the hive, it is accoſted by a hungry 
companion. How the one can communicate 
its neceſſity to the other, it is perhaps im- 
poſſible to diſcover. But the fact is cer- 
tain, that, When two bees meet in this ſitua- 
tion, they mutually ſtop, and the one whoſe 
ſtomach is full of honey extends its trunk, 
opens its mouth, which lies a little beyond 
the teeth, and, like ruminating animals, 
forces up the honey into that cavity. The 


hungry bee knows how to take advantage 
of 
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E * of this hoſpitable invitation. With the point 
or its trunk it ſucks the honey from the 
ocher's mouth. When not ſtopped on the 
E road, the bee proceeds to the hive, and in 
the ſame manner offers its honey to thoſe who 
are at work, as if it meant to prevent the 
= neceflity of quitting their labour in order to 
E 1 go in queſt of food. In bad weather the 
bees feed upon the honey laid up in open 
2 I cells; but they never touch theſe reſervoirs 
= when their companions are enabled to ſup- 
b ply them with freſh honey from the fields. 
But the mouths of thoſe cells which are 
ZH {deſtined for preſerving honey during win- 
Reer, they always cover with a lid or thin plate 
of wax. 

Though not ſtrictly connected with the 
preſent ſubject, we cannot refrain from giv- 
ing ſome account of the ingenious Mr. Deb- 
raw's diſcoveries concerning the ſex of bees, 
and the manner in which their ſpecies is 
gmultiplied“. It was almoſt univerſally be- 
E | heved, both by ancients and moderns, that 
bees, like other animals, propagated by an 
WF actual intercourſe of the male and female, 


* 


* See Philoſophical Tranſactions, ann. 1777, Part I. page 15. 
though 
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though it never could be perceived by the 
moſt attentive obſervers. Pliny remarks, 
that apium coitus viſus eft nunquam ; and even 
the indefatigable Reaumur, notwithſtanding Z 
the many minute reſearches and experiments 
he made concerning every part of the oeco. 
nomy of bees, and though he repreſents the WY 
mother, or queen- bee, as a perfect Meſſalin:, 3 9 
could never detect an actual intercourſe, : 
From this ſingular circumſtance, Marald, 
in his obſervations upon bees , conjecture! 
that the eggs of bees, like thoſe of fiſhes, i 1 
were impregnated after they were depoſited E 
in the cells by the mother. He was farther 1 
confirmed in his opinion, by uniformly ob- 3 3 
ſerving that a whitiſh liquid ſubſtance ſur- 
rounded each egg which turned out to be fer- | Þ 2 
tile; but that thoſe eggs round which n | 
ſuch ſubſtance was to be found were alway 
barren. The working bees, or thoſe which 
collect from flowers the materials of waz, 
have generally been conſidered as belonging 
to neither ſex. But Mr. Schirach, a Ger 
man Naturaliſt, in his Z/ory of the Queen 
the Bees, maintains, that all the common 
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Y 2 1 bees are females. in a diſguiſed or barren 
gate; that the organs which diſtinguiſh the 
ex, and particularly the ovaria, are either 
W oblitcrated, or, on account of their minute- 
I | 4 neſs, have not hitherto been diſcovered ; that, 
nin the early period of its exiſtence, every one 
of theſe bees is capable of becoming a queen- 
pee, if the community chooſe to nurſe it 
iin a certain manner, and to raiſe it to that 
diſtinguiſhed rank; and that the queen- 
bee lays only two kinds of eggs, namely, 
thoſe that are to produce drones or males, 
and thoſe from which the working bees are to 
2 : | proceed. | 
= The conjecture of Maraldi concerning the 
2 W impregnation of the eggs after they are depo- 
ted in the cells, as well as the obſervations of 
| : = Mr. Schirach concerning the ſcx of the work- 
ing bees, have been completely verified by 
| 3 the experiments of Mr. Debraw. Both Ma- 
raldi and Reaumur had long ago diſcovered, 
that, 1n every hive, beſide the large drones, 
there are males or dranes as ſmall as the 
working bees. By means of glaſs hives, Mr. 


RS Dcbraw obſerved, that the queen-bee begins 


to depoſit her eggs in the cells on the fourth 
or fifth day after the bees begin to work. On 


the 
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the firſt or ſecond day after the eggs are plac. | b | 
ed in the cells, he perceived ſeveral bees fink- WY 
ing the poſterior parts of their bodies int» 
each cell, where they continued but a ſhort 

time. After they had retired, he ſaw plain- 9 
ly with the naked eye a ſmall quantity of 2 | 


whitiſh liquor left in the bottom of each 
cell that containcd an egg. Next day he 
found that this liquor was abſorbed into the 
egg, which, on the fourth day, is hatched, 
When the worms eſcape from the eggs, they 
are fed for eight or ten days with honey by 
the working bees. After that period they 
ſhut up the mouths of the cells, where the 
worms continue encloſed for ten days more, 
during which time they undergo their diffe- 
rent transformations. 
© I immerſed,” ſays Mr. Debraw, all the 
© bees in water; and, when they appeared to 
be in a ſenſeleſs ſtate, I gently preſſed every 
© one of them between my fingers, in order 
to diſtinguiſh thoſe armed with ſtings from 
_ © thoſe that had none, which laſt I might 
© ſuſpe to be males. Of theſe I found ſixty- 
« ſeven exactly of the ſize of common bees, 
« yielding a little whitiſh liquor on being 
preſſed between the fingers. I killed every 
© one, 
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one, and replaced the ſwarm in a glaſs-hive, 
« where they immediately applied again to 
© the work of making cells; and, on the 
« fourth or fifth day, very early in the morn- 
© ing, I had the pleaſure to ſee the queen-bee 
« depoſiting her eggs in thoſe cells, which ſhe 
did by placing the poſterior part of her body 
in each of them. I continued to watch 
© moſt part of the enſuing days, but could 
* diſcover nothing of what I had ſeen before. 
© The eggs, after the fourth day, inſtead of 
© changing in the manner of caterpillars, 
* were found in the ſame ſtate they were in 
the firſt day.“ The next day about noon, 
the whole ſwarm forſook the hive, probably 
becauſe the animals perceived, that, without 
the aſſiſtance of males, they were unqualifi- 
ed to multiply their ſpecies. To ſhow the 
neceſſity of the eggs being fecundated by the 
male influence, Mr. Debraw relates an experi- 
ment {till more deciſive. 

I took, ſays he, the brood-comb, which, 
as I obſerved before, had not been impreg- 
nated. I divided it into two parts; one I 
placed under a glaſs-bell, No. 1. with ho- 
ney-comb for the bees food; I took care to 

leave a queen, but no drones, among the 

55 common 
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common bees I confined in it. The other 
piece of brood-comb I placed under ano- 
ther glaſs-bell, No. 2. with a few drones, a 
queen, and a number of common bees pro- 
portioned to the ſize of the glaſs. The re- 
ſult was, that, in the glaſs No. 1. no im- 
pregnation happened ; the eggs remained in 
the ſame ſtate they were 1n when put into 
the glaſs; and, upon giving the bees their 
liberty on the ſeventh day, they all flew 
away, as was found to be the caſe in the 
* former experiment: Whereas, in the glaſs 
* No.-2. I ſaw, the very day after the becs had 
been put under it, the impregnation of the 
eggs by the drones in every cell containing 
© eggs; the bees did not leave their hive 
on receiving their liberty; and, in the 
courſe of twenty days, every egg under- 
* went all the above-mentioned neceſſary 
* changes, and formed a pretty numerous 
* young colony, in which I was not a little 

* ſtartled to find /2vo queens.” | 
The appearance of a new queen in a hive 
where there was no large or royal cell, 
made Mr. Debraw conjecture that the bees 
are capable, by ſome particular means, of 
transforming a common ſubject into a queen. 
| To 
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To aſcertain the truth of this conjecture he 
provided himſelf with four glaſs-hives, into 
each of which he put a piece of brood- comb 
taken from an old hive. Theſe pieces of 
brood-comb contained eggs, worms, and 
nymphs. In each hive he confined a ſuffici- 
ent number of common bees, and ſome 
drones or males, but took care that there 
ſhould be no queen. 

The bees, Mr. Debraw remarks, finding 
themſelves without a queen, made a ſtrange 
buzzing noiſe, which laſted near two days, 
at the end of which they ſettled, and be- 
took themſelves to work. On the fourth day 
I perceived in each hive the beginning of a 
royal cell, a certain indication that one of the 
incleſed worms would ſoon be converted into 
a queen. The conſtruction of the royal cell 
being nearly accompliſhed, I ventured to 
leave an opening for the bees to get out, and 
* found that they returned as regularly as 
* they doin common hives, and ſhewed no in- 
* clination to leave their habitation. But, to 
* be brief, at the end of twenty days I ob- 


* ſerved four young queens among the new 
« progeny.” 
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To theſe experiments of Mr. Debraw, it 
was objected, that the queen- bee, beſide the 
eggs which ſhe depoſits in the royal cells, 
might likewiſe have laid royal or female eggs 
in the common cells ; and that the pieces of 
brood-comb, ſo ſucceſsfully employed in his 
experiments for the production of a queen, 
had always happened to contain one of theſe 
royal eggs, or rather one of the worms pro- 
ceeding from them. But this objection was 
afterwards removed by many other accurate 
experiments, the reſults of which were uni- 
formly the ſame; and the objectors to Mr. 
Debraw's diſcovery candidly admit, that, 
when the community ſtands in need of a 
queen, the working-bees poſſeſs the power of 
raiſing a common ſubject to the throne, and 
that every worm of the hive is capable, 
under a certain courſe of management, of 
becoming the mother of a numerous proge- 


ny. This metamorphoſis feems to be chiefly 


accompliſhed by a peculiar nouriſhment 
carefully adminiſteręd to the worm by the 
working-bees, by which, and perhaps by 
other unknown means, the female organs, 
the germs of which previouſly exiſted in the 
embryo, are expanded, and all thoſe diffe- 

rences 
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rences in form and ſize, that ſo remarkably 
diſtinguiſh the queen from the working-bees, 
are produced. | 
It is always a fortunate circumſtance when 
diſcoveries, which at firſt ſeem calculated 
ſolely to gratify curioſity, are capable of be- 
ing turned to the advantage of ſociety. Mr. 
Debraw, accordingly, has not failed to point 
out the advantages that may be derived from 
his reſearches into the oeconomy and nature 
of hees. By his diſcovery, we are taught an 
eaſy mode of multiplying, without end, 
ſwarms, or new colonies, of theſe uſeful in- 
ſes. Beſide the great increaſe of honey, if 
this diſcovery were ſufficiently attended to, 
_ conſiderable ſums annually expended in im- 
porting wax into this kingdom from the Con- 
tinent might be ſaved. The practice of this 
new art, Mr. Schirach informs us, has already 
extended itſelf through Upper Luſatia, the 
Palatinate, Bohemia, Bavaria, Sileſia, and 
Poland. In ſome of theſe countries it has ex- 
cited the attention, and acquired the patro- 
nage, of government. The Empreſs of Ruſ- 
ſia, who never loſes ſight of a ſingle article 
by which the induſtry, and, of courſe, the 
happineſs of her ſubjects can be augmented, 
has 
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has ſent a proper perſon to Klein Bautzen to 
be inſtructed in the general principles, and to 
learn all the minutiae of this new and impor- 
tant art. 

Waſps, like the bees, aſſociate in great num- 
bers, and conſtruct, with much dexterity and 
{kill, a common habitation. There are many 
ſpecies of waſps, ſome of which unite into ſo- 
cities, and others ſpend their lives in pefect 
ſolitude. But, in this place, we ſhall confine 
our attention to the operations of the com- 
mon aſſociating waſp, an inſet fo well 
known, even to children, that it requires no 
deſcription. Though bees, as well as waſps, 
are armed with a ſting, yet the former may 
be regarded as a placid and harmleſs race. 
Bees are continually occupied with their own 
labours. Their chief care is to defend them- 
ſelves; and they never take nouriſhment at 
the expence of any other animal. Waſps, on 
the contrary, are ferocious animals, who live 
entirely on rapine and deſtruction. They kill 
and devour every inſect that is inferior to them 
in ſtrength. But, though warlike and rapaci- 
ous in their general manners, they are poliſh- 


ed and peaceable among themſelves. To their 


young, they diſcover the greateſt tenderneſs 
| ang 
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and affection. For their protection and con- 
veniency no labour is ſpared; and the habi- 
tations they conſtruct do honour to their pati- 


ence, addreſs, and ſagacity. Their architec- 


ture, like that of the honey-bee, is ſingular, 
and worthy of admiration; but the materials 
employed furniſh neither honey nor wax. 
Impelled by an inſtinctive love of poſterity, 
they, with great labour, ſkill, and aſſiduity, 
conſtruct combs, which are likewiſe compoſ- 
ed of hexagonal or ſix- ſided cells. Though 
theſe cells are not made of wax,. they are 
equally proper for the reception of eggs, and 
for affording convenient habitations to the 
worms which proceed from them till their 
transformation into waſps, 

In general, the cells of the waſps are form- 
ed of a kind of paper, which, with great dex- 
terity, is fabricated by the animals them- 
ſelves. The number of combs and cells in a 
waſp's neſt is always proportioned to the 
number of individuals aſſociated. Different 
ſpecies chooſe different ſituations for build- 
ing their neſts. Some expoſe their habitati- 
ons to all the injuries of the air; others 
prefer the trunks of decayed trees ; and 
pthers, as the common kind, of which we 
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ternal covering, we perceive that the whole 
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are principally treating, conceal their neſts 
under ground. The hole which leads to a 2 4 be 
waſp's neſt is about an inch in diameter. 
This hole is a kind of gallery mined by the 
waſps, is ſeldom in a ſtraight line, and varies ä 
an length from half a foot to two feet, accord- 
ing to the diſtance of the neſt from the ſur- 
face of the ground. When expoſed to view, 
the whole neſt appears to be of a roundiſh 
form, and ſometimes about twelve or four- 
teen inches in diameter. It is ſtrongly forti- 
fied all round with walls or layers of paper, 
the ſurface of which is rough and irregular, 
In theſe walls, or rather in this external cover- 
ing, two holes are left for paſſages to the 
combs. The waſps uniformly enter the neſt 
by one hole, and go out by the other, which 
prevents any confuſion or interruption to their 
common labours. 
We are now arrived at the gates of this 
ſubterraneous city, which, though ſmall, is 


extremely populous. Upon removing the ex- 


interior part conſiſts of ſeveral ſtoreys or floors 
of combs, which are parallel to each other, 
and nearly in a horizontal poſition. Every 


ſtorey is compoſed of a numerous aſſemblage 
of 


2 
1 
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of hexagonal cells, very regularly conſtructed 
with a matter reſembling aſh-coloured paper. 
Theſe cells contain neither wax nor honey, 
but are ſolely deſtined for containing the egga, 
the worms which are hatched from them, the 
nymphs, and the young waſps till they are 
able to fly, Waſps neſts are not always com- 
poſed of an equal number of combs. They 
ſometimes conſiſt of fifteen, and ſometimes of 
eleven only. The combs are of verious dia- 
meters. The firſt, or uppermoſt, 1s often only 
two inches in diameter, while thoſe of the 
middle ſometimes exceed a foot. The loweſt 
are alſo much ſmaller than the middle ones. 
All theſe combs, like fo many floors or ſto- 
reys ranged parallelly above each other, afford 
lodging to prodigious numbers of inhabi- 
tants. Reaumur computed, from the num- 
ber of cells in a given portion of comb, that, 
in a medium ſized neſt, there were at leaſt 
10,000 cells. This calculation gives an idea 
of the aſtoniſhing prolific powers of theſe in- 
ſes, and of the vaſt numbers of individuals 
produced in a fingle ſeaſon from one neſt ; 
for every cell ſerves as a lodging to no leſs 
than three generations. Hence a moderately 


Vor. UH. L. Grad 


; \ 


. 


146 THE PHILOSOPHY 


ſized neſt gives birth annually to 30,000 
young waſps. 

The different ſtoreys of combs are alway; 
about half an inch high, which leaves free 
paſſages to the waſps from one part of the 
neſt to another. 
cious, that, in proportion to the bulk of the 
animals, they may be compared to great halls 
or broad ſtreets. Each of the larger combs is 
ſupported by about fifty pillars, which, at 
the ſame time, give ſolidity to the fabric, 
and greatly ornament the whole neſt. The 
leſſer combs are ſupported by the ſame inge- 
nious contrivance. Theſe pillars are coarſe, 
and of a roundiſh form. Their baſes and 
capitals, however, are much larger in dis 
meter than towards the middle. By the one 
end they are attached to the ſuperior comb, 
and by the other to the inferior. Thus be— 
tween two combs there is always a ſpecies of 
ruſtic colonade. The waſps begin at tie 
top and build downward. The uppermoſt and 
ſmalleſt comb is firſt conſtrued. It is attached 
to the ſuperior part of the external cover 
ing. The ſecond comb is fixed to the bot- 
tom of the firſt; and in this manner the 
animals proceed till the whole operation 1 
completed. 


Theſe intervals are ſo ſpa- | 
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completed. The connecting pillars are com- 
poſed of the ſame kind of paper as the reſt of 
tue neſt. To allow the waſps entries into 
W the void ſpaces roads are left between the 
WF combs and the external envelope or covering. 
= Having given a general idea of this curi- 
WW ous cdifice, it is next natural to inquire 
how the waſps build, and how they em- 
= ploy themſelves in their abodes. But, as all 
WW theſe myſteries are performed under the 
WW carth, it required much induſtry and atten- 
W tion to diſcover them. By the ingenuity and 
| perſeverance of M. de Reaumur, however, 
we are enabled to explain ſome parts of 
weir internal oeconomy and manners. This 
indefatigable naturaliſt contrived to make 
waſps, like the honey-bees, lodze and work 
in glaſs hives. In this operation he was 
greatly aſſiſted by the ardent affeQion which 
f theſe animals have to their offspring; for 
be found, that, though the neſt was cut in 
different directions, and though it was expoſ-- 
ed to the light, the waſps never deſerted 
it, nor relaxed in their attention to their 
young. When placed in a glaſs-hive, they 
are perfectly peaceable, and never attack the 
obſerver, if he calmly contemplates their oper- 


L 2 ations; 
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ations ; for, naturally, they do not ſting 


unleſs they are irritated. 


Immediately after a waſp's neſt has bees 
tranſported from its natural ſituation, and 


covered with a glaſs-hive, the firſt operati- 


on of the inſets is to repair the injuries it 
has ſuffered. With wonderful activity they = ; 
carry off all the earth and foreign bo- E : 
dies that may have accidentally been con- 


veyed into the hive. Some of them occupy 
themſelves fixing the neſt to the top and 
ſides of the hive by pillars of paper ſimilar 
to thoſe which ſupport the different ſtorie 


or ſtrata of combs; others repair the breaches | 

it has ſuſtained; and others fortify it by avs: F 1 
menting conſiderably the thickneſs of its e- 
ternal cover. This external envelope is an 4 4 
operation peculiar to waſps. Its conſtruQio Wl 


requires great labour; for it frequently er 


ceeds an inch and a- half in thickneſs, and 5 ] a 
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compoſed of a number of ſtrata or layers » 


thin as paper, between each of which theres 
This cover is a kind of box fo bl 
incloſing the combs, and defending then 
penetrate ny 
the earth. For this purpofe it is admirably 
col: 
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a void ſpace. 
from the rain which occaſionally 


adapted. If it were one ſolid maſs, the 
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© ta of water would penetrate the whole, and 


reach the combs. But to prevent this fatal 


effect, the animals leave conſiderable vacui- 


ties between each vaulted layer, which are 


generally fifteen or ſixteen in number. By 
W this ingenious piece of architecture, one or 
XX two layers may be moiſtened with water, 


while the others are not in the leaſt af- 
fected. 
The materials employed by waſps in the 


& conſtruction of their neſts are very different 


from thoſe made uſe of by the honey-bee. 


W Inſtead of collecting the farina of flowers, and 


digeſting it into wax, the waſps gnaw with 
their two fangs, which · are ſtrong and ſerrated, 
ſmall fibres of wood from the ſaſhes of win- 


| dows, the poſts of eſpaliers, garden doors, &c. 


but never attempt growing or green timber. 
Theſe fibres, which, though very ſlender, 
are often a line, or a twelfth part of an inch 
long. After cutting a certain number of 
them, the aminals collect them into minute 
bundles, tranſport them to their neſt, and, by 
means of a glutinous ſuhſtance furniſhed from 
their own bodies, form them into a moiſt and 
ductile paſte. Of this ſubſtance, or papier 
mache, they conſtry the external cover, the 


partitions 
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partitions of the neſt, the hexagonal cells, and 
the ſolid columns which ſupport the ſeveral 
layers or ſtories of combs. 

The conſtructing of the neſt occupies a com- 
paratively ſmall number of labourers. The 
others are differently employed. Here it is 
neceſſary to remark, that the republics of 
waſps, like thoſe of the honey-bees, conſiſt of 
three kinds of flies, males, females, and neu- 
ters. Like the bees, alſo, the number of 
neuters far ſurpaſſcs thoſe of both males and 
females. The greateſt quantity of labour is 
devolved u don the neuters ; but they are not, 
like the neuter bees, the only workers; for there 
is no part of their different operations which 
the females, at certain times, do not execute. 
Neither do the males, though their induſtry i 
not compa able to that of the neuters, remain 
entirely idle. They often occupy themſelves 
in the interior part of the neſt. The greateſt 
part of the labour, however, is performed by 
the neuters. They build the neſt, feed the 


males, the females, and even the young. But, 


while the neuters are employed in theſe dit- 


ferent operations, the others are abroad in 
hunting parties. Some attack with intrep!- 
dity live inſets, which they ſometimes carry 
| | entire 
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entire to the neſt; but they generally tranſ- 
port the abdomen or belly only. Others pil- 
lage butchers ſtalls, from which they often ar- 
rive with a piece of meat larger than the 
XX half of their own bodies. Others reſort to 
gardens, and ſuck the juices of fruits. When 
they return to the neſt they diſtribute a part 
of their plunder to the females, to the males, 
and even to ſuch neuters as have been uſefully 
occupied at home. As ſoon as a neuter enters 
the neſt it is ſurrounded by ſeveral waſps, 
to each of whom it freely gives a portion of 
the food it has brought. Thoſe who have 
not been hunting for prey, but have been 
ſucking the juices of fxuits, though they ſeem 
to return empty, fail not to regale their com- 
panions; for, after their arrival, they ſtation 
themſelves upon the upper part of the neſt, 
and diſcharge from their mouths two or three 
drops of a clear liquid, which are immediately 
ſwallowed by the domeſtics. 

The neuter waſps, though the moſt labo- 
rious, are the ſmalleſt ; but they are extreme- 
ly active and vivacious. The females are 
much larger, heavier, and ſlower in their 
movements. The males are of an intermedi- 
ate ſize between that of the females and neu- 
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ters. From theſe differences in ſize it is eaſy 
to diſtinguiſh the different kinds of thoſe 
waſps which buiid their neſts below the 
ground. In the hive of the honey-bee the 
number of females is always extremely ſmall; 
but, in a waſp's neſt, there are often more ⁶ 
than three hundred females. During the 
months of June, July, and Auguſt, they re- 
main conſtan ly in the neſt, and are never 
ſeen abroad except in the beginning of 
ſpring, and in the months of September 
and October. During the ſummer they are 
totally occupicd in laying their eggs and 
feeding their young. In this laſt operation 
they are aſſiſted by the other waſps; for the 
females alone, though numerous, would be in- 
ſufficient for the laborious taſk, A waſps 
neſt, when completed, ſometimes conſiſts of 
ſixteen thouſand cells, each of which contains 
an egg, a worm, or a nymph. The eggs are 
white, tranſparent, of an oblong figure, and 
differ in ſize, according to the kind of waſps 
which are to proceed from them. Some of 
them are no larger than the head of a ſmal 
pin. They are ſo firmly glued to the bottoms 
of the cells, that it is with difficulty they can 
be detached without breaking. Eight days after 
the 
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the eggs are depoſited in the cells the worms 
are hatched, and are conſiderably larger than 
the eggs which gave birth to them. Theſe 
worms demand the principal cares of the 
waſps who continue always in the neſt. 
They feed them, as birds feed their young, 
by giving them, from time to time, a mouth- 
ful of food. It is aſtoniſhing to ſee with 
what induſtry and rapidity a female runs 
along the cells of a comb, and diſtributes 
to each worm a portion of nutriment. In 
proportion to the ages and conditions of the 
worms they are fed with ſolid food, fuch 
as the bellies of inſets, or with a liquid 
ſubſtance diſgorged by the mother. When a 
worm is ſo large as to occupy its whole 
cell, it 1s then ready to be metamorphoſed into 
a nymph. It then refuſes all nouriſhment, 
and ceaſes to have any connection with the 
waſps in the neſt. It ſhuts up the mouth 
of its cell with a fine ſilken cover, in the 
ſame manner as the ſilk-worm and other ca- 
terpillars ſpin their cods. This operation is 
completed in three or four hours, and the 
animal remains in the nymph ſtate nine or 
ten days, when, with its teeth, it deſtroys the 
external cover of the cell, and comes forth 


in 
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in the form of a winged inſect, which is either 
male, female, or neuter, according to the na- 


ture of the egg from which 


it was hatched. In 


a ſhort time, the waſps newly transformed re- 
ceive the food brought into the neſt by the 
foragers in the fields. What is ſtill more 
curious, in the courſe of the firſt day after theit 
transformation the young waſps have been 
obſerved going to the fields, bringing in pro- 
viſions, and diſtributing them to the worms 
in the cells. A cell is no ſooner abandoned 
by a young waſp, than it is cleaned, trimmed, 
and repaired by an old one, and rendered, 
in every reſpect, proper for the reception of 


another egg. 
As formerly mentioned 


, waſps of different 


ſexes differ greatly in ſize. The animal; 
know how to conſtruct cells proportioned to 
the dimenſions of the fly that is to proceed 


from the egg which the 


female depoſits 1n 


them. The neuters are ſix times ſmaller than 
the females, and their cells are built nearly in 
the ſame proportion. Cells are not only 


adapted for the reception 


of neuters, males, 


and females, but it is remarkable that the cells 


of the neuters are neve 


r intermixed with 


: thoſe 
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thoſe of the males or females. A comb 1s en- 
tirely occupied: with ſmall cells fitted for the 
reception of neuter worms. But male and fe- 
male cells are often found in the ſame comb. 
The males and females are of equal length, 
and, of courſe, require cells of an equal deep- 
neſs. But the cells of the males are narrow- 
er than thoſe of the females, becauſe the bo- 
dics of the former are never ſo thick as thoſe 
of the latter. 

This wonderful aſſemblage of combs, of 
the pillars which ſupport them, and of the 
external envelope, is an edifice which requires 
ſeveral months labour, and ſerves the animals 
one year only. This habitation, ſo populous 
in ſummer, is almoſt deſerted in winter, and 
abandoned entirely in ſpring ; for, in this laſt 
ſeaſon, not a ſingle waſp is to be found in 
a neſt of the preceding year. It is worthy of 
remark, that the firſt combs of a neſt are al- 


ways accommodated for the reception of the 


neuter or working waſps. The city, of 
which the foundation has juſt been laid, re- 
quires a number of workmen. The neuter 
or working waſps are accordingly firſt produc- 
ed. A cell is no ſooner half completed than 
an egg of a neuter is depoſited in it by the fe- 

male. 
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male. Of fourteen or fifteen combs incloſed 
in a common cover, the four laſt only are def. 


tined for the reception of males and females, * 


Hence it uniformly happens, that, before the 
males and females are capable of taking flight, 


every waſp's neſt is peopled with ſeveral I 


thouſand neuters or workers. But the neu. 


ters, who are firſt produced, are likewiſe te 
firſt that periſh ; for not one of them ſurvive 


the termination even of a mild winter. It was 
remarked by the ancient naturaliſts, that ſome 
waſps lived one year only, and others two. 
To the former Ariſtotle gives the appellation 
of operaris, which are our workers or neu- 
ters, and to the latter matrices, which are our 

females. 
The female waſps are ſtronger, and ſupport 
the rigours of winter better than the males or 
neuters. Before the end of winter, however, 
ſeveral hundred females die, and not above ten 
or a dozen m each neſt ſurvive that ſeaſon. 
Theſe few females are deſtined for the conti- 
nuation of the ſpecies. Each of them becomes 
the founder of a new republic. When a 
queen-»ee departs from a hive in order to 
eftabliſh a new one, ſhe is always accompanied 
with ſeveral thouſand induſtrious labourers, 
ready 
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ready to perform every neceſſary operation. 
But the female waſp has not the aid of a ſingle 
& labourer ; for all the neuters are dead before 


the beginning of the ſpring. The female 
alone lays the foundation of a new republic. 
She either finds or digs a hole under the 
earth, builds cells for the reception of her 
eggs, and feeds the worms which proceed from 
them. Whenever any of theſe neuter worms 
are transformed into flies, they immediately 
aſſiſt their parent in augmenting the number of 
cells and combs, and in feeding the young 
worms, which are daily hatching from the 
eggs. In a word, this female waſp, which in 
ſpring was perfectly ſolitary, without any 
proper habitation, and had every operation to 
perform, has, in autumn, ſeveral thouſands of 
her offspring at her devotion, and is furniſhed 
with a magnificent palace, or rather city, to 
protect her from the injuries of the weather 
and from external enemies. 

With regard to the male waſps, it is un- 
certain whether any of them ſurvive the win- 
ter. But, though not ſo indolent as the males 


of the honey-bee, they can be of little aſſiſt- 


ance to the female; for they never engage in 


any work of importance, ſuch as conſtruct- 
ing 
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ing cells, or fortifying the external cover of 
the neſt. They are never brought forth till 
towards the end of Auguſt; and their ſole 
occupation ſeems to be that of keeping the neſt 
clean: They carry out every kind of filth, 
and the carcaſſes of ſuch of their companions 
as happen to die. In performing this operati- 
on two of them often join, and, as mention- 
ed in another place, when the load 1s too heayy, 
they cut off the head, and tranſport the dead 
animal at two times. 

In the beginning of ſpring, when the fe- 
male waſp has built her ſabterraneous habi- 
tation, which is ſoon to be peopled with 
thouſands of flies, the has no occaſion for 
the males; becauſe, in the month of Septem- 
ber or October, ſhe had been previouſly im- 
pregnated. The males and females are pro- 
duced at the ſame time, and they are nearly 
equal in number. Like the male honey- 
bees, the male waſps are deſtitute of ſtings, 
but the females and neuters have ſtings, 
the poiſonous liquor of which, when intro- 
duced into any part of the human body, 
excites inflammation, and creates a conſider- 


able degree of pain. 
The 
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The habitations and the oeconomy of the 
common ant are exceedingly curious. But, as 
they are ſo well known, and ſo obvious to in- 
ſpection and examination, we ſhall not detain 
the reader with a deſcription of them. To 
ſupply this defect we ſhall give ſome account 
of the truly wonderful operations of the /erm- 
tes, which are generally called wwhite-ants*, 
though they belong to a different genus of in- 
ſets. Theſe animals infeſt Guinea, and all 
the tropical regions, where, for their depreda- 
tions of property, they are greatly dreaded by 
the inhabitants; from which circumſtance they 
have received the name of Fatalis or Deftruc- 
tor. . 

The following abridged account of the ter- 
mites, and of the wonderful habitations they 
build, is ſelected from an excellent deſcription 
of them in a Letter from Mr. Henry Smeath- 
man, of Clement's Inn, to Sir Joſeph Banks, 
which was publiſhed in the Philoſophical 
Tranſactions f. Though the neſts, or rather 


* In the windward parts of Africa they are denominated 
bugga, buggs ; in the Weſt Indies, wwood-lice, ⁊uood. ants, on 
whit--ents. The are likewiſe called piercers, eaters, or cutters, 
becauſe they cut almoſt every thing in pleces. 


+ Vol. 71. part 1, page 139. 
hills, 


* 
. 
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hills, conſtructed by the termites, are menti- 
oned by many travellers, their deſcriptions 
and obſervations are by no means ſo accurate 


as thoſe of the ingenious Mr. Smeathman, 


Of theſe inſets there are ſeveral ſpecies ; but 
they all reſemble each other in form, and in 
their manner of living. They differ, howe- 
ver, as much as birds, in the ſtile of their 
architecture, and in the ſelection of the ma- 
terials of which their neſts are compoſed. 
Some build on the ſurface, or partly 
above and partly below the ground, and 
others on the trunks or branches of lofty 
trees. 


Before deſcribing the neſts or hills, it is 


neceſſary to give ſome idea of the animals 


themſelves, and of their general oeconomy 
and manners. We ſhall confine ourſelves to 
that ſpecies called termites bellicgſi, or fighters, 
becauſe they are largeſt, and beſt known on 
the coaſt of Africa. 

The republic of the termites bellicgſi, like 
the other ſpecies of this genus, conſiſts of 
three ranks, or orders of inſets: 1. The 
working inſets, which Mr. Smeathman diſ- 
tinguiſhes by the name of labourers; 2. The 
fighters, or ſoldiers, which perform no kind 

of 
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of labour; and, 3. The winged, or perfect 


inſets, which are male and female, and capa- 
ble of multiplying the ſpecies. Theſe laſt 
Mr. Smeathman calls the ability or gentry ; 
becauſe they neither labour nor fight. The 
nobility alone are capable of being raiſed 
to the rank of kings and queens. A few 
weeks after their elevation to this tate, 
they emigrate, 1n order to eſtabliſh new em- 
pires. 

In a neſt or hill, the labourers, or work- 
ing inſets, are always moſt numerous: 


There are at leaſt one hundred labourers to 


one of the fighting inſeQs or ſoldiers. When 
in this ſtate, they are about a fourth of 
an inch in length, which is rather ſmaller 
than ſome of our aunts. From their figure, 
and fondneſs for wood, they are very ge- 
nerally known by the name of wwood-lice. 

'The ſecond order, or ſoldiers, differ in 
figure from that of the labourers. The 
former have been ſuppoſed to be neuters, 
and the latter males. But, in fact, they are 
the ſame inſects. They have only undergone 
a change of form, and made a nearer approach 
to the perfect ſtate. They are now much 
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in ſize to fifteen of the labourers. The 
form of the head is likewiſe greatly chang- 
ed. In the labourer ſtate, the mouth is evi- 
dently formed for gnawing or holding bodies: 
But, in the ſoldier ſtate, the jaws being ſhaped 
like two ſharp awls a little jagged, are deſtined 
ſolely for piercing or wounding. For theſe 
purpoſes they are very well calculated; for 
they are as hard as a crab's claw, and placed 
in a ſtrong horny head, which is of a nut- 
brown colour, and larger than the whole 
body. | 

The figure of the third order, or that of 
the inſeQ in its perfect ſtate, is ſtill more 
changed. The head, the thorax, and the ab- 
domen, differ almoſt entirely from the ſame 
parts in the labourers and ſoldiers. Beſide, 
the animals are now furniſhed with four large, 
browniſh, tranſparent wings, by which they are 
enabled, at the proper ſeaſon, to emigrate and 
to eſtabliſh new ſettlements. In the winged 
or perfect ſtate, they have likewiſe acquired 
the organs of generation, and are greatly alter- 
ed in their ſize as well as in their figure. Their 
bodies now meaſure between ſix and ſeven 
tenths of an inch, their wings, from tip to tip, 
above two inches and a half, and their _— 
equ 
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equal to that of thirty labourers, or two 
ſoldiers. Inſtead of active, induſtrious, and 
rapacious little animals, when they arrive at 
their perfect ſtate, they become innocent, 
helpleſs, and daſtardly. Their numbers are 
great; but their enemies are ſtill more nume- 
rous. They are devoured by birds, by every 
ſpecies of ants, by carnivorous reptiles, and 
even by the inhabitants of many parts of 
Africa. This laſt fact is atteſted by Piſo, 
Margraave, De Laet, Konig, Moor, Sparman, 
and by many other trrvellers, as well as by 
Smeathman. After ſuch devaſtation, it is ſur- 
priſing that a ſingle pair ſhould eſcape ſo many 
dangers. * Some, however, ſays Mr. Smeath- 
man, are ſo fortunate ; and being found by 
* ſome of the labouring inſects, that are con- 
* tinually running about the ſurface of the 
ground under their covered galleries, are 
elected Kings and Queens of new ſtates; all 
* thoſe who are not ſo elected and preſerved 
* certainly periſh. The manner in which 

* theſe labourers protect the happy pair from 
their innumerable enemies, not only on the 
day of the maſſacre of almoſt all their race, 
* but for a long time after, will, I hope, 
* juſtify me in the uſe of the term election. 
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© The little induſtrious creatures unmediately | 1 


incloſe them in a ſmall chamber of clay ſuit- 
able to their ſize, into which, at firſt, they 


leave but one ſmall entrance, large enough | i 


* for themſelves and the ſoldiers to go in and 
* out, but much too little for either of the 
royal pair to make uſe of; and, when neceſ- 
* fity obliges them to make more entrances, 
they are never larger; ſo that, of courſe, the 
voluntary ſubjefs charge themſelves with the 
* taſk of providing for the offspring of their 
© ſovereigns, as well at to work and to fight 
for them, until they have raiſed a progeny 
capable at leaſt of dividing the taſk with 
them. | | 
IIt is not till this, probably, that they con- 
© ſummate their marriage, as I never ſaw a 
pair of them joined. The buſineſs of propa- 
© gation, however, ſoon commences; and the 
* labourers having conſtructed a fmall wooden 
* nurſery, carry the eggs and lodge them there 
« as faſt as they can obtain them from the 
© gueen. | 

About this time a moſt extraordinary 
change begins to take place in the queen, to 
* which I know nothing ſimilar, except in the 
© pulex penetrans of Linnacus, the jigger of the 
Weſt 
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Weſt Indies, and in the different ſpecies of 


coccus, cochineal. The abdomen of this fe- 
male begins gradually to extend and enlarge 


to ſuch an enormous ſize, that an old queen 


will have it increaſed ſo as to be fifteen hun- 
dred or two thouſand times the bulk of the 
reſt of her body, and twenty or thirty thou- 


ſand times the bulk of a labourer, as I have 


* 


4 


0 


c 


c 


. 


6 


found by carefully weighing and computing 


the different ſtates. The ſkin between the 
ſegments of the abdomen extends in every 
direction; and at laſt the ſegments are re- 
moved to half an inch diſtance from each 
other, though, at firſt, the length of the 
whole abdomen 1s not half an inch. I con- 
jecture the animal is upwards of two years 
old when the*abdomen is increaſed to three 
inches in length: I have ſometimes found 
them of near twice that ſize. The abdomen 
is now of an irregular oblong ſhape, being 
contracted by the muſcles of every ſegment, 
and 1s become one vaſt matrix full of eggs, 
which make long circumvolutions through 
an innumerable quantity of very minute 
veſſels that circulate round the infide in a 
ſerpentine manner, which would exerciſe the 
ingenuity of a ſkilful anatomiſt to diſſect 

and 
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and develope. This ſingular matrix is not 
more remarkable for its amazing.extenſion 
and ſize than for its periſtaltic motion, 
which reſembles the undulating of waves, 
and continues inceſſantly without any appa- 
rent effort of the animal; ſo that one part or 
other, alternately, is riſing and ſinking in 
perpetual ſucceſſion, and the matrix ſeems 
never at reſt, but is always protruding eggs 
to the amount (as I have frequently counted 
in old queens) of ſixty in a minute, or eighty 
thouſand and upwards in one day of twenty- 
four hours. 

* Theſe eggs are inſtantly taken from her 
body by her attendants, (of whom there 
always are, in the royal chamber and the 
galleries adjacent, a ſufficient number in 
waiting), and carried to the nurſeries, which, 
in a great neſt, may ſome of them be four 
or five feet diſtant in a ſtraight line, and, 
conſequently, much farther by their winding 
galleries. Here, after they are hatched, the 
young are attended and provided with 
every thing neceſſary until they are able to 
ſhift for themſelves, and take their ſhare of 
the labours of the community. 15 


We 
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We ſhall now endeavour to give ſome jdea of 
the almoſt incredible architecture and oecono- 
my of theſe wonderful inſets. _ 

The neſts of the termites bellicofi, or wood- 
lice, are called hills by the natives of Africa, 
New Holland, and other hot climates. This 
appellation is highly proper; for they are 
often elevated ten or twelve feet above the 
ſurface of the earth, and are nearly of a coni- 
cal figure. Theſe hills, inſtead of being rare 
phoenomena, are ſo frequent in many places 
near Senegal, that, as deſcribed with great 
propriety by Monſ. Adanſon, their number, 
magnitude, and cloſeneſs of ſituation, make 
them appear like villages of the Negroes. 
But of all the extraordinary things I obſery- 
ed, ſays Monſ. Adanſon, nothing truck 
me more than certain eminences, which, by 
their height and regularity, made me take 
them, at a diſtance, for an aſſemblage of Ne- 
groe huts, or a conſiderable village, and yet 
they were only the neſts of certain in- 
* ſets. Theſe neſts are round pyramids, 
from eight to ten feet high, upon nearly 
the ſame baſe, with a ſmooth ſurface of 
rich clay, exceſſively hard and well 
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* built®” Jobſon, in his hiſtory of Gambia, 
tells us, that the ant-hills are remarkable 
* caſt up in thoſe parts by piſmires, ſome of 
* them twenty foot in height, of compaſle to 
* contayne a dozen of men, with the heat of 
the ſun baked into that hardneſſe, that we 
* uſed to hide ourſelves in the ragged toppes 
* of them, when we took up ſtands to ſhoot at 
deere or wild beaſts f. Mr. Boſman re- 
marks, in his deſcription of Guinea, that * the 
s ants make neſts of the earth about twice 
the height of a man |. 

Each of theſe hills is compoſed of an exte- 
rior and an interior part. The exterior cover 
is a large clay-ſhell, which is ſhaped like a 
dome. Its ſtrength and magnitude are ſuff- 
cient to incloſe and protect the interior build- 
ing from the injuries of the weather, and to 
defend its numerous inhabitants from the 
attacks of natural or accidental enemies. 
The external dome or cover is, therefore, 
always much ſtronger than the internal build- 


* Adanſon's Voyage to Senegal, 8vo. page 153—337- Voy- 
age de Senegal, 4to. page 83—99. 

+ Purchas's Pilgrams, vol. 2. page 1570; 

1 Page 276—493- 
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ing, which is the habitation of the inſets, 
and is divided with wonderful artifice and re- 
gularity into a vaſt number of apartments 
for the reſidence and accommodation of the 
king and queen, for the nurſing of their pro- 
geny, and for magazines, which are always 
well ſtored with proviſions, 

| Theſe hills make their firſt appearance in 
the form of conical turrets about a foot high. 
ln a ſhort time, the inſets ereR, at a little 
diſtance, other turrets, and go on increaſing 
their number and widening their baſes, till 
their underworks are covered with theſe tur- 
rets, which the animals always raiſe higheſt in 
the middle of the hill, and, by filling up the 
intervals between each turret, collect them, at 
laſt, into one great dome. 

* The royal chamber, Mr. Smeathman re- 
marks, which is occupied by the king and 
* queen, appears to be, in the opinion of this 
* little people, of the moſt conſequence, and 
is always ſituated as near the center of the 
interior building as poſſible, and generally 
about the height of the common ſurface of 
the ground. Tt is always nearly in the ſhape 
of half an egg, or an obtuſe oval, within, 
and may 'be ſuppoſed to repreſent a long 

oven. 
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* 


oven. In the infant ſtate of the colony, it 
is not above an inch, or thereabout, in 
* length ; but in time will be increaſed to ix 
* or eight inches, or more, in the clear, being 
always in proportion to the ſize of the 
queen, who, increaſing in bulk as in age, 
* at length requires a chamber of ſuch dimen- 
* ſions.” 

The entrances into the royal chamber will 
not admit any animal larger than the ſoldiers 
or labourers. Hence the king and the queen, 
which laſt, when full grown, is a thouſand 
times the weight of a king, can never poſſ- 
bly go out. The royal chamber is ſurrounded 
by an innumerable quantity of others, which 
are of different ſizes, figures, and dimenſions; 
but all of them are arched either in a circular 
or an elliptical form, "Theſe chambers either 
open into each other, or have communicating 
paſſages, which being always clear, are evi- 
dently intended for the conveniency of the 
ſoldiers and attendants, of whom, as will ſoon 
appear, great numbers are neceſſary. Theſe 
apartments are joined by the magazines and 
nurſeries. The magazines are chambers of 
clay, and are at all times well ſtored with pro- 
viſions, which, to the naked eye, ſeem to 
C0Cunſif 


* 


* 
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conſiſt of the raſpings of wood and plants 
which the termites deſtroy; but, when ex- 
amined by the microſcope, they are found to 
conſiſt chiefly of the gums or inſpiſſated juices 
of plants, thrown together in ſmall irregular 
maſſes. Of theſe maſſes, ſome are finer than 
others, and reſemble the ſugar about pre- 
ſerved fruits; others reſemble the tears of 
gum, one being quite tranſparent, another 
like amber, a third brown, and a fourth per- 
fectly opaque. 

The magazines are always intermixed with 
the nurſeries, which laſt are buildings totally 
different from the reſt of the apartments. 
They are compoſed entirely of wooden mate- 
rials, which ſeem to be cemented with gums. 
Mr. Smeathman very properly gives them the 
appellation of nurſeries; becauſe they are inva- 
riably occupied by the eggs, and the young 
ones, which firſt appear in the ſhape of la- 
bourers; but they are as white as ſnow. 
Theſe buildings are exceedingly compact, 
and are divided into a number of ſmall irre- 
gular-ſhaped chambers, not one of which is 
half an inch wide. They are placed all round, 


and as near as . to the royal apart- 
ments. 5 


When 
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When a neſt or hillock is in the infant 
ſtate, the nurſeries are cloſe to the royal 
apartment. But as, in proceſs of time, the 
body of the queen enlarges, it becomes neceſ- 
ſary, for her accommodation, to augment the 
dimenſions of her chamber. She then, like- 
wiſe, lays a greater number of eggs, and re- 
quires more attendants; of courſe, it is neceſ- 
ſary that both the number and dimenſions 
of the adjacent apartments ſhould be angment- 
ed. For this purpoſe, the ſmall firſt built 
nurſeries are taken to pieces, rebuilt a little 
farther off, made a ſize larger, and their 
namber, at the ſame time, is increaſed. Thus 
the animals are continually employed in 
pulling down, repairing, or rebuilding their 
apartments; and theſe operations they per- 
form with wonderful ſagacity, regularity, and 
foreſight. | 

One remarkable circumftance regarding the 
nurſeries muſt not be omitted. They are 
always ſlightly overgrown with a kind of mould, 
and plentifully ſprinkled with white globules 
about the ſize of a ſmall pin's head. Theſe 
globules, Mr. Smeathman at firſt conjectured 
to be the eggs; but, when examined by the 
microſcope, they evidently appeared to be 2 

2 ſpecies 
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ſpecies of muſhroom, in ſhape reſembling our 
eatable muſhroom when young. When en- 
tire, they are white like ſnow a little melted 
and frozen again; and, when bruiſed, they 
ſeem to be compoſed of an infinite number 
of pellucid particles, approaching to oval forms, 
and are with difficulty ſeparated from each 
other. The mouldineſs ſeems likewiſe to con- 
ſiſt of the ſame kind of ſubſtance®. _ 

The nurſeries are encloſed in chambers of 
Ar. like thoſe which contain the proviſi- 


5 + e828 


— of the neſt, they are not bigger than an 
hazel nut; but, in great hills, they are often 
as large as a child's head of a year old. 

The royal chamber is ſituated nearly on a 
level with the ſurface of the ground, at an 
equal diftance from all the ſides of the build- 
ing, and directly under the apex of the hill. 
On all ſides, both above and below, it is ſur- 


* Mr. Konig, who examined the termites neſts in the Eaſt 
Indies, conjectures, that theſe muſhrooms are the food of the 
young inſets. This ſuppoſition implies, that the old ones have a 
method of providing for and promoting the growth of the muſh- 
room ; a circumſtance,” Mr. Smeathman remarks, © which, how- 

ever ſtrange to thoſe unacquainted with the ſagacity of thoſe in- 
* ſes, I will venture to ſay, from many other extraordipary, facts 
* I hare ſeen of them, is got very improbable.” 
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rounded by what are called the royal apart- 
mente, which contain only labourers and ſol- 
diers, who can be intended for no other pur- 
poſe than to continue in the neſt either to 
guard or ſerve their common father and mother, 
on whoſe ſafety the happineſs, and, in the 
eſtimation of the Negroes, the exiſtence of the 
whole community depends. Theſe apart- 
mants compoſe an intricate labyrinth, which 
extends a foot or more in diameter from the 
royal chamber on every ſide. Here the nurſe- 
ries and magazines of proviſions begin ; and, 
being ſeparated by ſmall empty chambers and 
galleries, which ſurround them, and commu- 
nicate with each other, are continued on all 
ſides to the outward ſhell, and reach up within 
it two-thirds or three-fourths of its height, 
leaving an open area in the middle under the 
dome, which reſembles the nave of an old 
cathedral. This area is ſurrounded by large 
Gothic arches, which are ſometimes two or 
three feet high next the front of the area, but 
diminiſh rapidly as they recede, like the 
arches of aiſles in perſpectives, and are ſoon 
loſt among the innumerable chambers and 
nurſeries behind them. All theſe chambers 
n paſſages are arched, and contribute mu- 

tually 
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tually to ſupport one another. The interior 
building, or aſſemblage of nurſeries, cham- 
bers, and paſſages, has a flattiſh roof with- 
out any perforation. By this contrivance, if, 
by accident, water ſhould penetrate the exter- 
nal dome, the apartments below are preſerved 
from injury. The area has alſo a flattiſh floor, 
which is ſituated above the royal chamber. 
It is likewiſe water- proof, and ſo conſtructed, 
that, if water gets admittance, it runs off by 
ſubterraneous paſſages, which are of an aſto- 
niſhing magnitude. I meaſured one of them, 
ſays Mr. Smeathman. which was perfectly 
* cylindrical, and thirteen inches in diameter.” 
Theſe ſubterraneous paſſages are thickly lined 
with the ſame kind of clay of which the hill 
is compoſed, aſcend the internal part of the 
external ſhell in a ſpiral form, and, winding 
round the whole building up to ihe top, in- 
terſect and communicate with each other at 
diffrent heights. From every part of theſe 
large galleries a number of pipes, or ſmaller 
galleries, leading to different apartments of 
the building, proceed. There are likewiſe a 
great many which lead downward, by ſloping 
deſcents, three and four feet perpendicular un- 
der ground, among the gravel, from which 
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the labouring termites ſelect the finer parts, | 
which, after being worked up in their |? 
mouths to the conſiſtence of mortar, become 
that ſolid clay or ſtone. of which their hills = 


and every apartment of their buildings, ex- 
cept the nurſeries, are compoſed. Other gal 
leries aſcend and lead out horizontally on 


every ſide, and are carried under ground, 


but near the ſurface, to great diſtances, 
Suppoſe the whole neſts within a hundred 
yards of a houſe were completely deſtroyed, 
the inhabitants of thoſe at a greater diſtance 


will carry on their ſubterraneous galleries, 


and invade the goods and merchandizes con- 
tained in it by ſap and mine, unleſs great 


attention and circumſpection are employed by 


the proprietor. 

Mr. Smeathman concludes his deſcription 
of the habitations of the termites bellicoſ, 
with much modeſty, in the following 
words: * Thus I have deſcribed, as briefly 


as the ſubjet would admit, and I truſt 


without exaggeration, thoſe wonderful build- 


« ings, whoſe ſize, and external form, have 
often been mentioned by travellers, but 
whoſe interior, and moſt curious parts are 


ſo little known, that I .may venture to 
© conſider 


2 - 
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conſider my account of them as new, which 
is the only merit it has; for they are con- 
ſtructed upon ſo different a plan from 
any thing elſe upon the earth, and ſo 
« complicated, that I cannot find words equal 
* to the taſk. 

When a breach is made in one of the 
hills by an ax, or other inſtrument, the 
firſt object that attracts attention is the be- 
W haviour of the ſoldiers, or fighting inſeQs. 
= Immediately after the blow is given, a ſol- 
dier comes out, walks about the breach, 
and ſeems to examine the nature of the 
enemy, or the cauſe of the attack. He then 

* goes in to the hill, gives the alarm, and, in 
| 3 | a ſhort time, large bodies ruſh out as faſt 
as the breach will permit. It is not eaſy 

to deſcribe the fury theſe fighting inſects 
diſcover, In their eagerneſs to repel the 
enemy, they frequently tumble down the 
ſides of the hill, but recover themſelves 
very quickly, and bite every thing they en- 
counter. This biting, joined to the ſtrik- 
ing of their forceps upon the building, 
makes a crackling or vibrating noiſe, which 
is ſomewhat ſhriller and quicker than the 


ticking of a watch, and may be heard at 
Vor. II. N the 


Cs 


—— 


PEI or 


2 « s 4 - + * 
8 1 * 1 8 2 42 — ka 
8 5 $5 3-4 7 
ee Rr ID... — —e— — 7 — 
* » . 
«a 
ay » EY - 2 7 TerD * 
3 E 
l = W a 


2 


* 
3 
2 
FE 
* 
Pas: 
4 
. : 
12 
1 
TY 
Ba 
- „ 
LE 
4 * 
F. 
: a 
* 
* 
++ T4 
15 
115 
1 
18 
188 
Nr 
1 
» = 
Ce. 
- JB 
1 
14 
4 
* = 
$5: 
* 
1 
-*44 
1 9 
1 
ot - 
. 
1 
2 
= 
1 
1 
1 
* 
4 
4 
% x: 
* 
5 
a 
'® 
» $ 
XX 
15 
* 
11 
N 
34 
. 
8s 


St 
* \ 
FF” \ 

4M 

— 
- 
* 1 

— 


ä — 1 2 
15 pu - — 8 — 
* — 42 „4 2 wa 
No 3 2 * 
— * x -,, IT 
» * — n 

= 8 D 3 3 . 
. 0 — _ 
_ 8 88 e 


r Wor yr worms LE 


178 THE PHILOSOPHY 


the diſtance of three or four feet. While 
the attack proceeds, they are in the moſt 


violent huſtle and agitation. If they get 


hold of any part of a man's body, they 
inſtantly make a wound, which diſcharges 
as much blood as is equal to their own 
weight. When they attack the leg, the ſtain of 
blood upon the ſtocking extends more than an 
inch in width. They make their hooked jaus 
meet at the firſt ſtroke, and never quit 


their hold, but ſuffer themſelves to be 


pulled away leg by leg, and piece after 
piece, without the ſmalleſt attempt to eſ- 
cape. On the other hand, if a perſon kceps 
out of their reach, and gives them no far- 
ther diſturbance, in leſs than half an hour 
they retire into the neſt, as if they ſup 
poſed the wonderful monſter that damaged 
their caſtle had fled. Before the whole 
ſoldiers have got in, the labouring inſeds 
are all in motion, and haſten toward the 
breach, each of them having a quantity of 
tempered mortar in his mouth. This mor- 
tar they ſtick upon the breach as faſt as 
they arrive, and perform the operation with 
ſo much e and facility, that, not- 
withſtanding 
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withſtanding the immenſity of their num- 
bers, they never ſtop or embarraſs one 
another. During this ſcene of apparent 
hurry and confuſion, the ſpeQator is agree- 
ably ſurpriſed when he perceives a regu- 
lar wall gradually ariſing and filling up the 
chaſm. While the labourers are thus em- 
ployed, almoſt all the ſoldiers remain 
within, except here and there one, who 
ſaunters about among ſix hundred or a 
thouſand labourers, but never touches the 
mortar. One ſoldier, however, always 
takes his ſtation cloſe to the wall that the 
labourers are building. This ſoldier turns 
himſelf leiſurely on.all ſides, and, at in- 
tervals of a minute or two, raiſes its head, 
beats upon the building with his forceps, 
and makes the vibrating noiſe formerly 
mentioned. A loud hiſs inſtantly iſſues 
from the inſide of the dome and all the 
ſubterraneous caverns and paſſages. That 
this hiſs proceeds from the labourers is 
apparent; for, at every fignal of this kind, 
they work with redoubled quickneſs and 
alacrity. A renewal of the attack, howe- 
ver, inſtantly changes the ſcene. * On the 
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firſt ſtroke, Mr. Smeathman remarks, 
the labourers run into the many pipes 
and galleries with which the building is 
perforated, which they do ſo quickly, 
that they ſeem to vaniſh; for in a few 
ſeconds all are gone, and the ſoldiers 
ruſh out as numerous and as vindictive 
as before. On finding no enemy, they 
return again leiſurely into the hill, and, 
very foon after, the labourers appear 
loaded as at firſt, as active, and as ſedu- 
lous, with ſoldiers here and there among 


them, who act juſt in the ſame manner, 
one or other of them giving the ſignal 


to haſten the buſineſs. Thus the plea- 
fure of ſeeing them come out to fight or 
to work, alternately, may be obtained as 
often as curioſity excites, or time permits; 
and it will certainly be found, that the one 
order never attempts to fight, or the 
other to work, let the emergency be ever fo 
great. 

It is exceedingly difficult to explore the 


interior parts of a neſt or hill. The apart- 
ments which ſurround the royal chamber 
and the nurſeries, and indeed the whole 
fabrick, have ſuch a dependence on each 


other, 
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other, that the breaking of one arch ge- 
nerally pulls down two or three. There 


is another great obſtacle to our reſearches, 
namely, the obſtinacy of the ſoldiers, who, 
ſays our author, fight to the very laſt; 


> 


C 


C 


5 


c 


8 


diſputing every inch of ground ſo well as 
often to drive away the Negroes who 
are without ſhoes, and make. white peo- 
ple bleed plentifully through their ſtock- 
ings. Neither can we let a building 
ſtand ſo as to get a view of the inte- 
rior parts without interruption ; for, while 
the ſoldiers are defending the out-works, 
the labourers keep barricading all the way 
againſt us, ſtopping up the different 
galleries and paſſages which lead to the 


various apartments, particularly the royal 


chamber, all the entrances to which they 


fill up fo artfully. as not to let it be 
diſtinguiſhable while it remains moiſt ; and, 
externally, it has no other appearance 
than that of a ſhapeleſs lump of clay. 
It is, however, eaſily found from its ſitua- 
tion with reſpect to the other parts of the 


building, and by the crowds of labourers 


and ſoldiers which ſurround it, who 
ſhow their loyalty and fidelity by dying 
under 
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* under its walls. The royal chamber, in a 
large neſt, is capacious enough to hold 
* many hundreds of the attendants, beſides 
the royal pair; and you always find it as 
full of them as it can hold. Theſe faith- 
ful ſubjects never abandon their charge 
even in the laſt diſtreſs; for, whenever J 
took out the royal chamber, and, as [I 
often did, preſerved it for ſome time in a 
large glaſs bowl, all the attendants con- 
* tinued running in one direction round the 
king and queen with the utmoſt ſolicitude, 
* ſome of them ſtopping at the head of the 
latter, as if to give her ſomething. When 
they came to the extremity of the abdo- 
* men, they took the eggs from her, and 
carried them away, and piled them care- 
fully together in ſome part of the cham- 
ber, or in the bowl under, or behind any 
pieces of broken clay which lay moſt con- 
venient for the purpoſe.” 
In this chapter I have given a ſuccinQ 
view of the ſagacity, dexterity, and architec- 
. tonic powers, exhibited in the conſtruction of 
habitations by the different claſſes of animals. 
| But I am not without apprehenſions, that, in 
1 my endeayours to avoid prolixity, I may have, 
| in 
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in ſome inſtances, degenerated into obſcurity. 
Enough, however, I hope, has been a 


7 


1 


either for the purpoſes of admiration or of 


reaſoning ; and, therefore, I ſhall not antici- 


to the next ſubject. 


CHAP. 
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CHAPTER XIV. 


Of the Heoſtilities of Animal. 


IN contemplating the ſyſtem of animation 
exhibited in this planet, the only one of 

which we have any extenſive knowledge, 
the mind is ſtruck, and even confounded, 
with the general ſcene of havock and devaſ- 
tation which is perpetually, and every where, 
preſented to our view. There is not, perhaps, 
a ſingle ſpecies of animated beings, whoſe ex- 
iſtence depends not, more or leſs, upon the 
death and deſtruction of others. Every ani- 
mal, when not prematurely deprived of life 
by thoſe who are hoſtile to it, or by acci- 


dent, enjoys a temporary exiſtence, the du- 


ration of which is longer or ſhorter accord- 
ing to its nature, and the rank it holds in 
the creation; and this exiſtence univerſally 
terminates in death and diſſolution. This is 
an eſtabliſhed law of Nature, to which every 
animal is obliged to ſubmit. But this ne- 
ceſſary and univerſal deprivation of individual 

life, 
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= life, though great, is nothing when compar- 
cd to the havock occaſioned by another law, 
= which impels animals to kill and devour diffe- 
rent ſpecies, and ſometimes their own. In the 
ſyſtem of Nature, death and diſſolution ſeem 
to be indiſpenſible for the ſupport and conti- 
nuation of animal life. 
& | But, though almoſt every animal, in ſome . 
5 4 | meaſure, depends for its exiſtence on the 
Rs deſtruction of others, there are ſome ſpecies 
in all the different tribes or claſſes, which 
are diſtinguiſhed by the appellation of car- 
nivorous or rapacious, becauſe they live chiefly, 
or entirely on animal food. In the proſecu- 
tion of this ſubject, therefore, we ſhall, in 
the fir place, mention ſome examples of 
animal hoſtility and rapacity ; and, in the 
next place, endeavour to point out ſuch ad- 
vantages as reſult from this apparently cruel 
inſtitution of Nature. On the laſt branch 
of the ſubject, however, the reader muſt : 
not expect to have every difficulty remov- 
ed, and every queſtion ſolved. Like all the 
other parts of the oeconomy of Nature, the 
neceſſity, or even the ſeeming cruelty and 
injuſtice, of allowing animals to prey upon 
one another, is a myſtery which we can ne- 
ver 
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ver be enabled completely to unravel, 
But we are not entirely without hopes of 
ſhowing ſeveral important utilities which 
reſult from this almoſt univerſal ſcene of ani- 
mal devaſtation. 

Of all rapacious animals, Man is the moſt 
univerſal deſtroyer. The deſtruQtion of car- 
nivorous quadrupeds, birds, and inſects, is, 
in general, limited to particular kinds. But 
the rapacity of man has hardly any limita- 
tion. His empire over the other animals 
which inhabit this globe is almoſt univer- 
fal. He accordingly employs his power, and 
ſubdues or devours every ſpecies. Of ſome 
of the quadruped tribes, as the horſe, the 
dog, the cat, he makes domeſtic flaves; 
and, though in this country, none of theſe 
ſpecies is uſed for food, he either obliges 
them to labour for him, or keep them as 
ſources of pleaſure and amuſement, From 
other quadrupeds, as the ox, the ſheep, the 
goat, and the deer kind, he derives innu- 
merable advantages. The ox-kind, in par- 
ticular, after receiving the emoluments of 
their labour and fertility, he rewards with 
death, and then feeds upon their carcaſles. 
Many other ſpecies, though not — 
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uſed as food, are daily maſſacred in milli- 

| ons for the purpoſes of commerce, luxury, 
and caprice. Myriads of quadrupeds are 
W annually deſtroyed for the ſake of their 
W furs, their hides, their tuſks, their odoriferous 
W ſecretions, &c. 
4 Over the feathered tribes the dominion of 
man is not leſs extenſive. There is not a ſin- 
W gle ſpecies in the numerous and diverſified 
claſs of birds, which he either does not, 
or may not, employ for the nouriſhment 
of his body. By his ſagacity and addreſs 
he has been enabled to domeſticate many 
of the more prolific and delicious ſpecies, 
as turkies, geeſe, and the various kinds of 
poultry. Theſe he multiplies without end, 
and devours at pleaſure. 

Neither do the inhabitants of the waters 
eſcape the rapacity of man. Rivers, lakes, 
and even the ocean itſelf, feel the power of 
his empire, and are forced to ſupply him 
with proviſions. Neither air nor water can 
defend againſt the ingenuity, the art, and the 
deſtructive induſtry of the human ſpecies. 
Man may be ſaid even to have domeſticat- 
ed ſome fiſhes. In artificial ponds, he 
feeds and rears carp, tench, perch, trout, 


and 


3. 
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and other ſpecies, and with them occaſion- 


ally furniſhes his table. 


It might have been expected, that inſeQ; 
and reptiles, ſome of which have a moſt 
diſguſting aſpect, would not have excited 
the human appetite. But we learn from ex- 
perience, that, in every region of the earth, 
many inſets which inhabit both the earth 
and the waters, are eſteemed as delicate ar- 
ticles of luxury. Even the viper, though its 


venom be deleterious, eſcapes not the all-de- 


vouring jaws of man. 
Thus man holds, and too often exerciſes, a 
tyrannical dominion over almoſt the whole 


| brute creation, not becauſe he is the ſtrongeſt 


of all animals, but becauſe his intellect, 
though of a ſimilar nature, is vaſtly ſupe- 
r10r to that of the moſt ſagacious of the 
leſs favoured tribes. He reigns over the 
other animals, becauſe, like them, he 1s not 
only endowed with ſentiment, but becauſe 
the powers of his mind are more extenſive. 
He overcomes force by ingenuity, and 
ſwiftneſs by art and perſevering induſtry. 
But the empire of man over the brute crea- 
tion is not abſolute. Some ſpecies elude his 
power by the rapidity of their flight, by 

the 
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the ſwiftneſs of their courſe, by the obſcu- 
rity of their retreats, and by the element 
in which they live. Others eſcape him by 
the minuteneſs of their bodies; and, in- 
ſtead of acknowledging their fovereign, 
others boldly attack him with open hoſtili- 
ty. He is alſo inſulted and injured by the 
ſtings of inſets, and by the poiſonous bites 
of ſerpents. In other reſpects, man's em- 
pire, though comparatively great, is very 
much limited. He has no influence on the 
univerſe, on the motions and affections of 
the heavenly bodies, or on the revolutions 
of the globe which he inhabits. Neither 
has he a general dominion over animals, 
vegetables, or minerals. His power reaches 
not ſpecies, but is confined to individuals. 
Every order of being moves on in its courſe, 
periſhes, or is renewed, by the irreſiſtible 
power of Nature. Even man himſelf, hur- 
ried along by the general torrent of time 
and of Nature, cannot prolong his exiſt- 
ence. He is obliged to ſubmit to the uni- 
verſal law; and, like all other organized 
beings, he is born, grows to maturity, and 
dies. Though man has been enabled to 
ſubdue the animal creation by the ſuperior 


powers 
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powers of his mind, his empire, like all 


other empires, could not be firmly eſta. 
bliſhed previous to the inſtitution of pretty 
numerous ſocieties, Almoſt the whole of 
his power is derived from ' ſociety. It ma. 
tures his reaſon, gives exertion to his genius 
and unites his forces, Before the formati. 
on of large ſocieties, man was perhaps the 
moſt helpleſs and the leaſt formidable of all 
animals, Naked, and deſtitute of arms, to 
him the earth was only an immenſe defer 
peopled with ſtrong and rapacious mon- 
ſters, by whom he was often devoured. Even 
long after this period, hiſtory informs uz 


that the firſt heroes were deſtroyers of will 


beaſts. But, after the human ſpecies had 


multiplied, and ſpread over the earth, and 


when, by means of ſociety and the arts, 
man was enabled to conquer a conſiderable 
part of the globe, he forced the wild beaſts 
gradually to retire to the deſerts, He clear- 
ed the earth of thoſe gigantic animals who, 


perhaps, now no longer exiſt, but whoſe 


enormous bones are ſtill found in different 
regions, and are preſerved in the cabinets 
of the curious. He reduced the numbers 
of the voracious and noxious ſpecies. He 
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oppoſed the powers and the dexterity of one 
animal to thoſe of another. Some he ſub- 
dued by addreſs, and others by force. In 
this manner he, in proceſs of time, acquir- 


ed to himſelf perfect ſecurity, and eſtabliſhed 


an empire that has no other limits that in- 


acceſſible ſolitudes, burning ſands, frozen 


mountains, or obſcure caverns, which are 
occupied as retreats by a few ſpecies of fe- 
rocious animals. 

Next to man, the carnivorous guadrupeds are 
the moſt numerous and the moſt deſtruc- 
tive, Different parts of the earth are infeſted 


with lions, tigers, panthers, ounces, leo- 


pards, jaguars, couguars, lynxes, wild cats, 
dogs, jackals, wolves, foxes, hyaenas, civets, 
genets, polecats, martins, ferrets, ermines, 
glutrons, bats, &c. Though all theſe, and 
many other. tribes of quadrupeds, live ſolely 
upon blood and carnage, yet ſome of them, 
as the tiger, the wolf, the hyaena, and many 
other inferior ſpecies, are much more rapa- 
cious and deſtructive than others. The lion, 
though ſurrounded with prey, kills no more 
than he is able to conſume. But the tiger is 
groſsly ferocious, and cruel without neceſli- 
ty. Though ſatiated with carnage, he per- 


petually 
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petually thirſts for blood. His reſtleſs fury 
has no intervals, except when he 1s obliged 
to lie in ambuſh for prey at the ſides of lakes 
or rivers, to which other animals refort for 
drink. He ſeizes and tears in pieces a freſh 
animal with equal rage as he exerted in de- 
vouring the firſt, He defolates every coun- 
try that he inhabits, and dreads neither the 
aſpet nor the arms of man. He ſacrifice 
whole flocks of domeſtic animals, and all 
the wild beaſts which come within the reach 
of his terrible claws. He attacks the young 
of the elephant and rhinoceros, and ſome- 
times even ventures to brave the lion. His 
predominant inſtin& is a perpetual rage, a 

blind and undiſtinguiſhing ferocity, which 
often impel him to devour his own young, 
and to tear their mother in pieces when 
ſhe attempts to defend them. He delights 
in blood, and gluts himſelf with it till he 
is intoxicated. He tears the body for no 
other purpoſe than to plunge his head into 
it, and to. drink large draughts of blood, 
the ſources of which are generally exhauſt- 
ed before his thirſt is appeaſed. The tiger 
is perhaps the only animal whoſe ferocity 
is unconquerable. Neither violence, re- 
ſtraint, 
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ſtraint, nor bribery, have any effect in ſoften- 
ing his temper. With harſh or gentle treat- 
ment he is equally irritated. The mild and 
conciliating influence of ſociety makes no 
impreſſion on the obduracy and incorrigible- 
neſs of his diſpoſition. Time, inſtead of ſof- 
tening the ferociouſneſs of his nature, only 
exaſperates his rage. He tears, with equal 
wrath, the hand which feeds him, as that 
which is raiſed to ſtrike him. He roars and 
grins at the ſight of every living being. 
Every animated object he regards as a freſh 


prey, which he devours before hand with the 
= avidity of his eyes, menaces it with fright- 
= ful groans, and often ſprings at it, without 
= regarding his chains, which only reſtrain, but 
= cannot calm his fury. 


In temperate climates, the wolf ſeems to 


exceed all other animals in the ferocity and 


rapaciouſneſs of his diſpoſition. When preſſ- 


ad with hunger, he braves every danger. 
| 3 | He attacks all thoſe animals which are un- 
der the protection of man, eſpecially ſuch 
as he can carry off with eaſe, as lambs, 
b 1 kids, and the ſmaller kinds of dogs. When 
| 3 | ſucceſsful in his expeditions, he returns often 
= che charge, till, after being chaced and 


Vol. II. O : wounded 


194 THE PHILOSOPHY 


wounded by men and dogs, he retires, during 
the day, to his den. In the night he again iſſues 
forth, traverſes the country, roams round 
the cottages, kills all the animals which 
have been left without, digs the earth un- 
der the doors, enters with a terrible ferocity, 
and puts every living creature to death, be- 
fore he chooſes to depart, and carry off his 
prey. When theſe inroads happen to be 
fruitleſs, he returns to the woods, ſearches 
about with avidity, follows the track and thc 
ſcent of wild beaſts, and purſues them till 
they fall a prey to his rapacity. In a word, 
when his hunger is extreme, he loſes all idea 
of fear, attacks women and children, and 
ſometimes men; at laſt he becomes perfeQly 
furious by exceſſive exertions, and general 
ly falls a ſacrifice to pure rage and diftrac- 
tion. When ſeveral wolves appear toge- 
ther, it is not an aſſociation of pcace, but 
of war. It is attended with tumult and 
dreadful growlings, and indicates an attack 
upon ſome of the larger animals, as a flaz, 
an Ox, or a formidable. maſtive. This de- 
predatory expedition is no ſooner ended than 
they ſeparate, and every individual returns 


in filence to his ſolitude. Wolves are fond 
| of 


- 
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of human fleſh. They have been known to 
= follow armies, to come in troops to the 
field of battle, where bodies are careleſsly 
interred, to tear them up, and to devour 
them with an inſatiable avidity : And, 
when once accuſtomed to human fleſh, 
theſe wolves ever after attack men, prefer 
the ſhepherd to the flock, devour women, 
and carry off children. Whole countries are 
ſometimes obliged to arm, in order to deſtroy 
the wolves. It is a fortunate circumſtance 
—_= that theſe dangerous and deſtructive animals 
L == have been long totally extirpated from Great 
Britain and her iſlands. | 

_ Neither are the feathered tribes exempted 
_ from the general law of devaſtation. But 
i the number of birds of prey, properly ſo 
called, is much leſs in proportion than that 
of carnivorous quadrupeds. Birds of prey 
are likewiſe weaker; and, of courſe, the de- 
ſtruction of animal life they occaſion is 
much more limited than the immenſe de- 
vaſtations daily committed by rapacious 
quadrupeds. But, as if tyranny never loſt 
ſight of its rights, great numbers of birds 
make prodigious depredations upon the in- 
habitants of the waters. A vaſt tribe of 
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birds frequent the waters, and live ſolely upon 
fiſhes. In a certain ſenſe, every ſpecies of 
bird may be ſaid to be a bird of prey; for 
almoſt the whole of them devour flies, worms, 
and other inſects, either for food to themſelyes 
or their young. Birds of prey, like carnivo- 
rous quadrupeds, are not ſo prolific as the mild- 
er and more inoffenſive kinds. Moſt of them lay 
only a ſmall number of eggs. The great eagle 
and the oſprey produce only two eggs in a ſea- 
ſon. The pigeon, it may be faid, lays no more. 


But it ſhould be conſidered that the pigeon 


produces two eggs three, four, or five times, 
from ſpring to autumn. All birds of prey 
exhibit an obduracy and a ferociouſneſs of 
diſpoſition, while the other kinds are mild, 
chearful, and gentle, in their aſpe& and 
manners. Moſt birds of prey expel their off- 
ſpring from the neſt, and relinquiſh them 
to their fate, before they are ſufficiently 
able to provide for themſelves. This cruelty 
is the effect of perſonal want in the mother. 
When prey is ſcanty, which often happens, 


ſhe in a manner ſtarves herſelf to ſupport her 


young. But, when her hunger becomes ex- 
ceſſive, ſhe forgets her parental affeQion, 
ſtrikes, expels, and ſometimes, in a pa- 


roxyſm of fury produced by want, kills her 


offspring. 
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offspring. An averſion to ſociety is another 
effect of this natural and acquired obduracy 
of temper. Birds of prey, as well as carni- 
vorous quadrupeds, never aſſociate. Like 
robbers, they lead a ſolitary and wandering 
life. Mutual attachment unites the male and 
the female ; and, as they are both capable of 
providing for themſelves, and can give mu- 
tual aſſiſtance in making war againſt other 
animals, they never ſeparate, even after the 
ſeaſon of love. The ſame pair are uniform- 
ly found in the ſame place; but they never 
aſſemble in flocks, nor even aſſociate in fami- 
lies. The larger kinds, as the eagles, re- 
quire a greater quantity of food, and, for 
that reaſon, never allow their own offspring, 
after they have become rivals, to approach 
the places which the parents frequent. But 
all thofe birds, and all thofe quadrupeds, 
which are nouriſhed by the productions of 
the earth, live in families, are fond of ſociety, 
and aſſemble in numerous flocks, without 
quarrelling or diſturbing one another. 

Both the earth and the air furniſh ex- 


amples of rapacious animals. In theſe ele- 


ments, however, the number of carnivorous 
animals is comparatively fmall. But every 


| inhabitant 
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inhabitant of the waters depends for its ex- 
iſtence upon rapine and ' deſtruction. The 
life of every %, from the ſmalleſt to the 
greateſt, 1s one continued ſcene of hoſtility, 
violence, and evaſion. Their appetite for 
food is almoſt inſatiable. It impels them to 
encounter every danger. They are 1n conti- 
nual motion ; and the object of all their move- 
ments 1s to devour ather fiſhes, or to avoid 
their- own deſtruction. Their deſire for food 
is ſo keen and undiſtinguiſhing, that they 
greedily ſwallow every thing which has the 
appearance of animation. Thoſe that have 
{mall mouths feed upon worms and the 
ſpawn of other fiſhes; and thoſe whoſe 
mouths are larger devour every animal, 
their own ſpecies not excepted, that can 
paſs through their gullet. To avoid de- 
ſtruction, the ſmaller fry retire to the ſnal- 
lows, where the larger kinds are unable to 
purſue them. But, in the watery element, 
no ſituation is abſolutely ſafe; for, even in 
the ſhallows, the oyſter, the ſcallop, and the 
' muſcle, lie in ambuſh at the bottom, with 
their ſhells open, and, when a ſmall fiſh 
comes into contact with them, they inſtant- 
ly cloſe their ſhells upon him, and devour 

a at 
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at leiſure their impriſoned prey. Neither is 
the hunting or purſuit of fiſhes confined to 
particular regions. Shoals of one ſpecies follow, 
with unwearied ardour, thoſe of another 
through vaſt tracts of the ocean. The cod 
purſues the whiting from the banks of New- 
foundland to the ſouthern coaſts of Spain. 

It is a remarkable circumſtance in the hiſtory 
ofanimated Nature, that carnivorous birds and 
quadrupeds are leſs prolific than the inoffen- 


five and aſſociating kinds; but, on the contra- 


ry, that the inhabitants of the waters, who are 
all carnivorous, are endowed with a moſt aſto- 
niſhing fecundity. All kinds of fiſhes, a few 
only excepted, are oviparous. Notwithſtand- 
ing the amazing deſtruction of their eggs by the 
ſmaller fry that frequent the ſhores, by aquatic 
birds, and by the larger fiſhes, the numbers 
which eſcape are ſufficient to ſupply the ocean 
with inhabitants, and to afford nouriſhment 
to a very great portion of the human race. A 
cod, for inſtance, according - to the accurate 
computation of Lewenhoeck, produces, from 
one roe, above nine millions of eggs in a ſingle 
ſeaſon. The flounder lays annually above one 
million, and the mackarel more than five hun- 
dred thouſand : An increaſe ſo great, if per- 
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mitted to arrive at maturity, that the ocean 
itſelf, in a few centuries, would not be ſpaci. 
ous enough to contain its animated produdi. 
ons. This wonderful fertility anſwers two ya- 
luable purpoſes. In the midſt of numberleſ 
enemies it continues the reſpective ſpecies, 
and furniſhes to all a proper quantity of nou- 
riſhment. 

We have thus ſeen that man, ſome quadru- 
peds, ſome birds, and all fiſhes, are carnivo- 
rous animals. But this ſyſtem of carnage de- 
ſcend ſtill lower. Many of the in/e# tribes 
derive their nouriſhment from putrid car- 
caſſes, from the bodies of living animals, or 
from killing and devouring weaker ſpecies, 
How many flies are daily ſacrificed by ſpiders, 
a moſt voracious and a moſt numerous tribe 
of inſects? In return, ſpiders are greedily de- 
voured by flies, which are diſtinguiſhed by the 
name of icbneumont. The number of theſe 
ichneumon flies is inconceivable; and, if it 
were not for the prodigious ha vock they make 
upon caterpillars and other inſects, the fruits of 
the earth would be entirely deſtroyed. Waſps arc 
extremely fond of animal food. They frequent 
butchers ftalls, and beat off the fleſh fly, and 
every other inſect that reſorts thither for the 
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purpoſe of depoſiting its eggs in the meat. 
Butchers take the advantage of this jealous 
warfare, They encourage the waſps, and 
make centinels of them, by giving them livers, 
which they prefer to more fibrous fleſh, pro- 
bably becauſe they can cut livers more eaſily 
with their tecth. 

The libella, dragon, or lady-fly, is well 
known by the beauty of its colours, and the 
ſymmetry of its form. For theſe external 
qualities it has received the appellation of 
lady-fly. Its diſpoſitions and its mode of life, 
however, are more ferocious and warlike than 
thoſe of the Amazones. Like birds of prey, 
they hover about in.the air, for the ſole pur- 
poſe of devouring almoſt every ſpecies of 
winged inſet. They accordingly frequent 


marſhy grounds, pools of water, and the 


margins of rivers, where inſets moſt abound. 
Their appetite is ſo groſs and voracious, that 
they not only devour fmall flies, but even the 
large fleſh-fly, moths, and butterflies, of 
every kind. 

It has been often ſaid, that no animal 
ſpontaneouſly feeds upon its own ſpecies. 
This remark has probably been intended as 
an apologyfor, or at leaſt a limitation to, the 
general 
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general ſyſtem of carnage eſtabliſhed by Na- 
ture. But the obſervation, whatever might 
have been its intention, 1s unhappily a reſult 
of ignorance; for ſome quadrupeds, all fiſhes, 
and many inſects, make no ſuch diſcriminati- | 
on. The weaker are uniformly preyed upon 
by the ſtronger. Reaumur put twenty of 
thoſe caterpillars which feed upon the leaves 

of the oak into a vial. Though he regular 
ſupplied them with plenty of freſh oak leaves, 
he obſerved that the number of dead ones daily Wn 
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increaſed. Upon a more attentive examinati- Þ| - 
1 on into the cauſe of this mortality, he found, 
that the ſtronger attacked with their teeth, | I J 
9 killed, ſucked out che vitals of their weaker ne 
i! companions, and left nothing but the head. 
1 7,0. 


; 
| 


feet, and empty ſkins. In a few days, one 
only of the twenty remained in life. 4 
Caterpillars have myriads of external ene- 
mies, as birds of almoſt every kind, many of 
the ſmaller quadrupeds, their own ſpecies, 
and numberleſs inſets. But this vaſt ſource 
of devaſtation is ſtill augmented by what may 
be denominated their internal enemies. Ma- 
ny flics depoſit their eggs in the bodies of ca- 
terpillars. From theſe eggs proceed ſmall 
maggots, which gradually devour the vitals of 
the 
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the animal in which they reſide. When about 
to be transformed into chryſalids, they pierce 
the ſkin of the caterpillar, ſpin their pods 
and remain on the empty ſkin till they aſſume 
the form of flies, and eſcape into the air to 
perform. the ſame cruel office to another un- 
fortunate reptile. Every perſon muſt recol- 
lect to have ſeen the colewort or cabbage ca- 
terpillar ſtuck upon old walls, or the win- 
dows of country cottages, totally covered with 
theſe chryſalids, which have the form of ſmall 
maggots, and are of a fine yellow colour. 
One of the moſt formidable enemies of the 
caterpillar ' is a black worm, with fix cruſ- 
taceous legs. It is as long, and thicker than 
an ordinary ſized caterpillar. In the fore 
part of the head it has two curved. pincers, 
with which it quickly pierces the belly of a 
caterpillar, and never quits the prey till it is 
entirely devoured. The largeſt caterpillar is 
not ſufficient to nouriſh: this worm for a ſingle 
day; for it daily kills and eats ſeveral of 
them. Theſe gluttonous worms, when gorg- 
ed with food, become inactive, and almoſt 
motionleſs. When in this ſatiated condition, 
young worms of the ſame ſpecies attack and 
devour them. Of all trees, the oak, perhaps, 


nouriſhes 
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nouriſhes the greateſt number of different 
caterpillars, as well as of different inſeq,, 
Amongſt others, the oak is inhabited by | 
large and beautiful beetle. This beetle fre- 
quents the oak, probably becauſe that tree i; 
inhabited by the greateſt number of caterpil- 
lars. It marches from branch to branch, 
and, when diſpoſed for food, attacks and 
devours the firſt caterpillar that comes in 
its way, 

The pucerons, vine-fretters, or plant-lice, 
are very injurious to trees and vegetables of 
almoſt every kind. Their ſpecies are ſo nume- 
rous, and all of them are endowed with ſuch 
a wonderful fertility, that we ſhould exped 
to ſee the leaves, the branches, and the 
ſtems of every plant totally covered with 
them. But this aſtoniſhing fecundity, and 
the devaſtation theſe ſmall inſets would una- 
voidably produce among the vegetable tribes, 
is checked by numberleſs enemies. Myriads 
of inſets of different claſſes, of different 
genera, and of different ſpecies, ſeem to be 
produced for no other purpoſe but to devour 
the pucerons. Some of theſe inſects are ſo 
voracious, that, notwithſtanding the extreme 
prolific powers of the pucerons, we have rea- 
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ſon to be ſurpriſed that their ſpecies are not 
entirely annihilated. On every leaf inhabited 
by the puceron we find worms of different 
kinds. Theſe worms feed not upon the 
leaves, but upon the pucerons, whom they 
devour with an almoſt incredible rapacity. 
Some of theſe worms are transformed into 
flies with two wings, others into flies with 
four wings, and others into beetles. While 
in the worm ſtate, one of theſe gluttonous in- 
ſeas will ſuck out the vitals of twenty puce- 
rons in a quarter of an hour. Reaumur ſuppli- 
ed a ſingle worm with more than a hundred 
pucerons, every one of which it devoured in 
leſs than three hours. , | 

| Beſide the general ſyſtem of carnage pro- 
duced by the neceſſity of one animals feeding 
upon another, there are other ſources of de- 
ſtruction, which originate from very different 
motives. Man 1s not the only animal who 
wages war with his own ſpecies. War among 
mankind, in certain accidental ſituations of 
ſociety, may be productive, to particular nati- 
ons or communities, of beneficial effets. But 
every advantage derivad by war to one nation 
is acquired at the expence, and either the par- 
tial or the total ruin of another. If univerſal 
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peate cold be completely eſtabliſhed, and if the 
earth were cultivated to the higheſt perfection, 
it is not probable that the multiplication of 


. the human ſpecies would ever riſe to ſuch a 


degree as to exceed the quantity of proviſions 
produced by agriculture, and by the breeding 
of domeſtic animals, neceſſary for their exiſt- 
ence and happineſs. But, as long as men are 


actuated by ambition, by reſentment, and by 


many other hoſtile paſſions, war and animoſi- 
ty, with all their train of bloodſhed and cala- 
mity, will for ever continue to harraſs and 
perſecute the human kind. Let us, however, 
be humble. We cannot unfold the myſteries 
of Nature ; but we may admire her operati- 
ons, and ſubmit, with a becoming reſignation, 


to her irreſiſtible decrees. The man, if ſuch a 


man there be, whoſe ſtrength of mind enables 
him to obſerve ſtedfaſtly this conduct, is the 
only real philoſopher. 

As formerly remarked, man is not the only 
animal that makes war with his own ſpecies. 
Quadrupeds, birds, fiſhes, inſets, indepen- 
dently of their appetite for food, occaſionally 
fight and kill each other. On this ſubject ve 
ſhall confine ourſelves to a few examples deriv- 
ed from the infect tribcs. 


A ſociety 
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A ſociety or hive of bees conſiſts of a fe- 


male, of males, and of drones, or neuters. 


Theſe three kinds continue, for ſome time, in 


the moſt perfect harmony, and mutually pro- 
tet and aſſiſt each other. The neuters, or 
working bees, diſcover the ſtrongeſt attach- 
ment and affection to the males, even when 
in their worm ſtate. The neuters are armed 
with a deadly ſting, of which the males are 


deſtitute. Both are equally produced by the 


ſame mother, and live in the ſame family. 
But, notwithſtanding their temporary affecti- 
on, there are times when the neuters cruelly 
maſſacre the males. Among the laws of po- 
liſhed republics, we, find ſome which are ex- 
tremely barbareus. The Lacedemonians were 
allowed to kill ſuch of their children as were 
produced in a defective or maimed ſtate, be- 
cauſe they would become a burden upon the 
community. The laws of the Chineſe permit 
actions equally inhuman. We perhaps know 
not all the reaſons why the neuter bees treat 
the males with ſo much cruelty. There is a 
time, however, when the males become per- 
fectly uſeleſs to the community; and it is not 
incurious to remark, that the general maſſacre 
never commences till this period arrives. 
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Whenever a ſtranger bee enters a hive, his 
temerity is uniformly puniſhed with death, | 
But mortal combats are not unfrequent be- 
tween bees belonging to the ſame hive. Theſe 
combats are moſt frequent in clear and warn 
weather. Sometimes two combatants come 
out of the hive cloſely faſtened to each other. 
At other times the attack is made in the air, 
But, in whatever way the battle begins, both 
combatants uniformly come to the ground be- 
fore it 1s terminated by the death of one of the 
parties. When they reach the ground, each 
individual, like a wreſtler, endeavours to gain 
the moſt advantageous poſition for ſtinging his 
adverſary to death. Sometimes, though rare. 
1 ly, the ſting is left*in the wound. If this were 
| generally the caſe, every combat would prove 
i fatal to two bees; for the victor could not long 
il ſurvive the loſs of his ſting. Theſe battles 
W ſometimes continue near an hour before one 
8 of the flies 1s left expiring on the ground. 
h „ Beſide theſe ſingle combats, general actions 
5 are not unfrequent, eſpecially in the ſwarm- 
5 ing ſeaſon. When two ſwarms, or colonies, 
| happen to contend for the ſame habitation, 
a general and bloody engagement immediately 


enſues. Theſe engagements often continue 
for 


| . 
| * 
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for hours, and never terminate without great 
havock on both ſides. The ſting is not the 
only weapon employed in war by bees. They 
are furniſned with two ſtrong fangs or teeth, 
with which they cruelly tear each other. 
Even in general engagements, all the combats 


are ſingle. But, when the great ſlaughter 


of the males is committing, three or four 
neuters are not aſhamed to attack a ſingle 
fly. 

; "HY waſp's neſt, about the beginning of 
October, exhibits a ſingular and a cruel ſcene. 
At this ſeaſon, the waſps ceaſe to bring nou- 
riſhment to their young. From affectionate 
mothers or nurſes, they at once become bar- 
barous ſtep-mothers. They are worſe ; for 
they drag the young worms from their cells, 
and carry them out of the neſt. Being thus 
expoſed to the weather, and deprived of nou- 
riſhment, every one of them unavoidably pe- 


riſhes. This devaſtation is not, like that of 


the honey-bees, confined to the male-worms. 
Here no worm, of whatever denomination 
or ſex, eſcapes the general and undiſtinguiſh- 
ing maſſacre. Beſide expoſing the worms to 
the weather, the waſps kill them with their 
Vor. II. P fangs. 
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fangs. This fact ſeems to be a violation of 
parental affection, one of the ſtrongeſt princi- 
ples in animal nature. But the intentions of 
Nature, though they may often elude our 
reſearches, are never wrong. What appears 
to us cruel and unnatural in this inſtinctive 
devaſtation committed annually by the waſps, 
is perhaps an act of the greateſt mercy and 
compaſhon. Waſps are not, like the honey- 
bees, endowed with the inſtinct of laying up 
a ſtore of proviſions for winter ſubſiſtence, 
If not prematurely ' deſtroyed by their pa- 
rents, the young muſt neceſſarily die a more 
cruel and lingering death, occaſioned by hun- 
ger. Hence this ſeemingly harſh conduct in 
the oeconomy of waſps, inſtead of affording an 
exception to the univerſal benevolence and 
wiſdom of Nature, is, in reality, a merciful 
inſtitution. Beſides, as the multiplication ot 
waſps is prodigious, and as they are a noxious 
race both to man and other animals, and eſpe- 
cially to many tribes of inſets, if their in- 
creaſe were not checked by ſuch a dreadful 
carnage, their depredations, in a few years, 
would annihilate other ſpecies, break the chain 
of Nature, and even prove deſtructive to man 


and the larger animals. 
The 
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The ſame inſtinctive ſlaughter, and pro- 
bably for the ſame reaſons, is made by the 
hornets. Towards the end of October, all the 
worms and nymphs are dragged out of the 
neſt and killed. The neuters and males fall 
daily victims to the cold; ſo that, at the end 


of winter, a few fertile females only remain 
co continue the ſpecies. 


According to the adopted plan, we ſhall 
finiſh this ſubjet with ſome obſervations 
which may have a tendency to reconcile our 
minds to a ſyſtem ſo deſtructive to individuals 
of every ſpecies, that humanity, when not 
enlighted by a ray of philoſophy, is apt to 
revolt, and to brand* Nature with cruelty and 
oppreſſion. Nature, it muſt be confeſled, 
ſeems almoſt indifferent to individuals, who 
periſh every moment in millions, without any 
apparent compundtion. But, with regard to 
ſpecies of every deſcription, her uniform 
and uninterrupted attention to the preſer- 
vation and continuation of the great ſyſtem 
of animation is conſpicuous, and merits admi- 
nation. Life, it ſhould appear, cannot be 
x , ſupported without the intervention of death. 
Through almoſt the whole of animated Na- 

= ture, as we have ſeen, nothing but rapine, 
* and 
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1 


and the deſtruction of individuals, prevail. 
This deſtruction, however, has its uſe. Every 
animal, after death, adminiſters life and hap- 
pineſs to a number of others. In many ani- 
mals, the powers of digeſtion, and of aſſi- 1 
milation, are confined to animal ſubſtances 
alone. If deprived of animal food, ſuch 
ſpecies, it is evident, could not exiſt. The 
chief force of this obſervaiton, it is admit- 
ted, is applicable ſolely to the carnivorous 
tribes, ſtrictly fo denominated. But, from 
the facts formerly enumerated, and from the 
daily experience of every man, it is apparent, 
that, perhaps, no animal does or can exiſt 
totally independent of food that is or has been 
animated. Sheep, oxen, and all herbivorous 
animals, though not from choice, and even 
without conſciouſneſs, daily devour thouſands 
of inſets. This may be one reaſon why cat- 
tle of all kinds fatten ſo remarkably in rich 
paſtures ; for inſects are always moſt numerous 
where the herbage is luxuriant. Nature is ſo 
profuſe in her animated productions, that no 
food can be eat, and no fluid can be drunk, in 
which animal ſubſtances, either in a living ot 
dead ſtate, are not to be found. 

To this reaſoning it may be objected, Why 
has Nature eſtabliſhed a ſyſtem ſo _ 
Why 
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Why did ſhe render it neceſſary that one ani- 
mal could not live without the deſtruction of 
anothor ? To ſuch queſtions no anſwer can be 
either given or expected. No being, except 
the Supreme, can unfold this myſtery. Per- 
haps it even exceeds the limits of poſſibility to 
eſtabliſh ſuch an extended ſyſtem of animation 
upon any other foundation. From the gene- 
ral benevolence of the great Creator, we are 
warranted to conclude that this is really the 
caſe. But it is fruitleſs to dwell upon 
ſubjects which are inſcrutable, and far 
removed beyond the powers of human in- 
tellect. We ſhall therefore deſcend, and 
endeavour to point out ſome advantages 
which reſult from this myſterious inſtitution 
of Nature. | 

On this branch of the ſubject, the reader will 
eaſily perceive that much order or connection 
1s not to he expected. 

The hoſtilities of animals, mankind not ex- 
cepted, give riſe to mutual improvement. 
Animals improve, and diſcover a ſuperiority 
of parts, in proportion to the number of ene- 
mies they have to attack or evade. The 
weak, and conſequently timid, are obliged to 
exert their utmoſt powers in in venting and 
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practiſing every poſſible mode of eſcape, 


Pure inſtinct powerfully prompts ; but much 


is learned by experience and obſervation, 

Rapacious animals, on the contrary, by fre- 

quent diſappointment, are obliged to provide 

againſt the cunning and alertneſs of their 

prey. Herbivorous animals, as they have lit- 

tle difficulty in procuring food, are proporti- 

onally ſtupid ; but they would be ſtill more 

ſtupid, if they had no enemies to annoy them. 
Man, if his attention and talents were not 
excited by the animoſities of his own ſpecies, 
by the attacks of ferocious animals, and even 
by thoſe of the inſect tribes, would be an in- 
dolent, an incurious, a dirty, and an ignorant 
animal. Thoſe of the human race, accord- 
inly, who procure their food with little or no 
induſtry, as we learn from a multitude of tra- 
vellers and voyagers, are perfectly indolent 
and brutiſhly ſtupid. Timid animals never 
uſe the arts of defence, or provide againſt 
danger, except from three cauſes, pure inſtinct, 
which is implanted in their natures, imitation, 
and experience. By experience, timid ani- 
mals are taught the arts of evaſion. Flight is 
inſtinctive; but the modifications of it are ac- 
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Hoſtilities, in ſome inſtances, ſeem to ariſe, 
not from a natural antipathy of one ſpecies 
to another, but from a ſcarcity of food. The 
celebrated Captain Cooke informs us, that, 
in Staten Iſland, birds of prey aſſemble 
promiſcuouſly with penguins and other birds, 
without the one offering any injury, or the 
other diſcovering the ſmalleſt ſymptom of 
terror. In that iſland, the rapacious birds, per- 
haps, find plenty of food from dead ſeals, ſea- 
lions, and fiſhes. 

A profuſion of animal life ſeems to be the 
general intention of Nature. For this pur- 
poſe, when not modified or reſtrained by the 
induſtry and intelligence of man, ſhe uni- 
formly covers the ſurface of the earth with 
trees and vegetables of every kind, which ſup- 
ply myriads of animated beings with food. 
But the greateſt poſſible extention of life 
would ſtill be wanting, if animals did not prey 


upon each other. If all animals were to live 


upon vegetables alone, many ſpecies, and mil- 


lions of individuals, which now enjoy life and 


happineſs, could have no exiſtence ; for the 
productions of the earth would not be ſuffici- 


ent to ſupport them. But, by making ani- 


mals feed upon each other, the ſyſtem of 
animation 
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animation and of happineſs is extended to 
the greateſt poſſible degree. In this view, 
Nature, inſtead of being cruel and oppreſ- 
ſive, is highly generous and beneficent. 

To diminiſh the number of noxious ani— 
mals, and to augment that of uſeful ye. 
getables, has been the uniform ſcope of 
human induſtry. A few ſpecies of amimal; 
only are of immediate utility to man, 
Theſe he either cultivates with care, or 
hunts for his prey, The ox, the ſheep, 
the goat, and other animals which are un- 
der his peculiar protection, he daily uſes 
for food. This is not cruelty. He has a 
right to eat them: For, like Nature, 
though he occaſionally deſtroys domeſtic ani- 
mals, a timid and docile race of beings, 
by his culture and protection he gives life 
and happineſs to millions, which, without 
his aid, could have no exiſtence. The 
number of individuals among animals of 
this deſcription, if they were not cheriſhed 
and defended by man, would be extreme- 
ly limited; for, by the mildneſs of thei 
diſpoſitions, the comparative weakneſs of 
their arms, and the univerſal and ſtrong 
appetite for them by rapacious quadrupeds 
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and birds of prey, though the ſpecies might, 
1 perhaps, be continued, the number of indi- 
viduals would, of neceſſity, be very ſmall. 
There is a wonderful balance in the 
ſyſtem of animal deſtruction. If the gene- 
ral profuſion of the animated productions 
of Nature had no other check than the 
various periods to which their lives, when 


| not extinguiſhed by hoſtilities of one kind 
| or another, are limited, the whole would 


ſoon be annihilated by an univerſal fa- 
mine, and the earth, inſtead of every 


| 8 where teeming with animals, would, un- 
3 leſs re-peopled by a new creation, exhibit 


nothing but a mute, a lifeleſs, and an in- 
active ſcene. If even a ſingle ſpecies were 
permitted to multiply without diſturbance, 
the food of other ſpecies would be exhauſt- 
ed, and, of courſe, a period would be put 
to their exiſtence. The herbivorous and 
frugivorous races, if not reſtrained by the 
carnivorous, would ſoon increaſe to a hurt- 
ful degree. Carnivorous animals are the 
barriers fixed by Nature to noxious inun- 
dations of other kinds. The carnivorous 
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tribes may be compared to the hoe and 
the pruning hook, which, by diminiſhing 
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the number of plants when too cloſe, or lop- 
ping off their luxuriancies, make the others 
grow to greater perfection. To thoſe ſwarms 
of inſets which cover the ſurface of the earth, 
are oppoſed an army of birds, an active, a vi- 
gilant, and a voracious race. Hares, rabbits, 
mice, rats, are expoſed to tne depredations of 
carnivorous quadrupeds and birds. The larger 
cattle, as the ox, the deer, the ſheep, &c, 
are not exempted from enemies : And man, 
by the ſuperiority of - his mental powers, 
checks the multiplication of the carnivorous 
tribes, and maintains the balance and empire 
of the animal ſyſtem. Thoſe ſpecies which are 
endowed with uncommon fertility have the 
greateſt number of enemies. The caterpillar, 
the puceron, and inſects in general, one of the 
moſt prolitic tribes of animals, are attacked 
and devoured by numerous hoſtile bands. No 
ſpecies, however, is ever exhauſted. The ba- 
lance between gain and loſs is perpetually pre- 
ſerved. The earth, the ſeas, the atmoſphere, 
may be conſidered as an immenſe and varie- 
gated paſture. In this view, it is moſt judici- 


ouſly cultivated and ſtocked by the numerous 
animated beings which it is deſtined to ſup- 


port. Every animal and every vegetable fur- 
| niſh 
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niſh ſubſiſtence to particular ſpecies. Thus, 
nothing of value is loſt; and every ſpecies is 
abundantly ſupplied with food. > 

That the general balace of animation 1s con- 
ſtantly preſerved, we learn from daily experi- 
ence. The reader, however, I preſume, will 
not be diſpleaſed to have ſome examples of the 
modes employed by Nature to accompliſh this 
effect ſuggeſted to him. 

After an inundation of the Nile, the lower 
parts of Egypt are greatly infeſted with ſer- 
pents, frogs, mice, and other vermin. At 
that period, the ſtorks reſort thither in im- 
menſe multitudes, and devour the ſerpents, 
frogs and mice, which, without this dreadful 
carnage, would be highly noxious to the inha- 
bitants. Belon, a moſt ingenious and faith- 
ful French naturaliſt, remarks, that, in many 


places, the land could not be inhabited, if 


the ſtorks did not deſtroy the amazing num- 
bers of mice which frequently appear in Paleſ- 
tine, and other parts of the Eaſt bordering upon 
Egypt. The Egyptian vulture, ſays Haſſel- 
quiſt, is of ſingular benefit to that country. It 
cats up all the dung and off,: falls in the towns, 
and the carcaſſes of camels, horſes, aſſes, &c. 
in the fields, which, if not quickly devoured, 
would, 
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would, in that warm climate, by their putteſ- 
cency, be productive of diſeaſe and death to 
the inhabitants. Putrid carcaſſes, in all coun- 
tries, are both offenſive to the noſtrils and 
hurtful to health. But Nature, by various 
inſtruments, ſoon removes the evil. An ani. 
mal no ſooner dies, than, in a very ſhort 
time, he is conſumed by bears, wolves, foxes, 
dogs, and ravens. In ſituations where theſt 
animals dare not approach, as in the vicinity 
of towns and villages, a dead horſe, in a fey 
days, is devoured by myriads of maggots. In 
the uncultivated parts of America, ſerpents 
and ſnakes of different kinds abound. Af. 
ter it was diſcovered that ſwine greedily de- 
voured ſerpents, hogs were uniformly kept 
by all new ſettlers. Caterpillars are deftruc- 
tive to the leaves and fruits of plants. Their 
numbers and varieties are immenſe. But 
their devaſtations are checked by many ene- 
mies. Without a profufion of caterpillars 
moſt of the ſmaller birds, eſpecially when 
young, could not be ſupported. By devour- 
ing the caterpillars, theſe birds preſerve the 
fruits of the earth from total deſtruction. Mr. 
Bradley, in his general treatiſe of huſbandry 


and gardening, has publiſhed a letter, in which 
EO the 
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the author oppoſes the common opinion, that 
birds, and particularly ſparrows, do much 
miſchief in our gardens and fields. The fact 
is admitted. But the great utility of theſe 
birds is overlooked : For this author proves, 
that they are much more uſeful than noxious. 
He ſhows, that a pair of ſparrows, during 
the time they have their young to feed, de- 
ſtroy, every week, 3360 caterpillars. This 
calculation he founded upon actual obſervati- 
on. He diſcovered that the two parents car- 
ried to the neſt 40 caterpillars in an hour. 
He then ſuppoſes, which is a moderare ſup- 
poſition, that the ſparrows enter the neſt only 
12 hours each day, which is a daily conſump- 
tion of 480 caterpillars. This ſum, multiplied 
by 7, or the days of a week, gives 3360 
caterpillars extirpated weekly from a garden. 
The utility of thefe birds is not limited to 
this circumſtance alone; for they likewiſe feed 
their young with butterflies, and other winged 
inſets, each of which, if not deftroyed in 
this manner, would be the parent of ſeveral 
hundreds of caterpillars. Thoſe butterflies 
and caterpillars which are covered with hair 
are rejected by ſome birds, who prefer flies 
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of a ſmoother and ſmaller kind. But theſe 
hairy ſpecies, it ſhould be conſidered, are the 
food of the worms which are transformed inty 
thoſe ſmaller flies that afford nouriſhment to 
the Lirds which reject the hairy caterpillars 

and butterflies. | 
Shell-fiſhes are extremely prolific, and ſo 
ſtrongly fortified by Nature, that their increaſe, 
one ſhould imagine, would ſoon augment to a 
degree that might be hurtful to other ſpe- 
cies. Their noxious multiplication, however, 
13 checked by numberleſs enemies. But their 
moſt deſtructive enemy is the trochus, which 
is a kind of ſea-ſnail. This animal is fur- 
niſhed with a ſtrong, muſcular, hollow trunk, 
bordered at the extremity with a cartilage 
toothed like a ſaw. Againſt this inſtrument, 
which acts like an augre, no ſhell, however 
hard or thick, is a ſufficient defence. Theſe 
animals, called trocht, fix themſelves upon an 
oyſter or a muſcle, bore through the ſhell with 
their trunk, and devour their prey at their 
leiſure. The animal attacked, if a bivalve, 
may open or ſhut its ſhell; but no efforts of 
this kind can be of any avail ; for the trochus 
remains immoveably fixed till it has complete- 
ly ſucked out the vitals of its prey. In 1 
crue 
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cruel occupation the trochus often continues 
for days, and even weeks, before the life of 
the animal attacked is fully extinguiſhed. 
The operation of the trochus may be ſeen in 
the ſhells of many oyſters, muſcles, and 
other ſhell-fiſhes ; for their ſhells are often 
pierced with a number of circular holes. 

The amazing ſize and ſtrength of the 
whale, one ſhould imagine, would ſecure it 
from the inſults of every other animal. Bur, 
beſide the annual depredations made by man 
upon the cetaceous tribes, they are often 
attacked and killed by the ſword-fiſh. The 
ſnout of this comparatively ſmall animal is 
armed with a long, hard, projection of bone, 
each edge of which 1s furniſhed with a 
number of ſtrong, flat, and ſharp points, or 
teeth, ſome of which, eſpecially near the 
ſnout, are an inch and a half in length. 
With this inſtrument the ſword-fiſh boldly 
attacks the whale. I have often had the 
pleaſure, ſays Pere Labat “, of ſeeing their 
combats, The whale has no other defence 
but its tail, with which it endeavours. to 
ſtrike its antagoniſt. But, as the ſword-fiſh 


* Nour. Voyage, tom. 6. page 150. 
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is more active and nimble than the whale, 
he eaſily parries the blow by ſpringing into 
the air, and renewing the attack with his 
ſaw-like inſtrument. Whenever he ſucceeds, 
the ſea is dyed red with the blood iſſuing 
from the wound. The fury of the whale ap- 
pears from the vehemence with which it 
laſhes the waters, each ſtroke reſounding like 
the report of a cannon. 

Many ſmall birds, and particularly the 
wren and the tit-mouſe, may be ſeen during 
the winter-ſeaſon, pecking at the buds and 
branches of trees in our gardens. To theſe 
little animals Nature has entruſted the charge 
of preventing the noxious multiplication of 
thoſe worms which feed upon fruits. Nature, 
as far as we are able to trace her operations, 
does nothing in vain, or without ſome valu- 
able intention. No amimals exiſt which are 
not uſeful, either by affording nouriſhment 
to, or preventing the hurtful increaſe of 
other ſpecies. 

Upon the whole, every animated being 
that inhabits this globe ſeems to be deſtined 
by Nature, not for its own individual exilt- 
ence and happineſs alone, but likewiſe for 
the exiſtence and happineſs of other animated 
beings. 
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W beings. A circle of animation and of de- 
W ſtruction goes perpetually round. This is the 
= oeconomy of Nature. Different ſpecies of 
animals live by the mutual deſtruction of 
each other. Even among individual men, the 
ſtrong too often oppreſs the weak; but, on 
me other hand, the wiſe inſtruct the ignorant. 
== Theſe are the bonds of ſociety, and the 
WW ſources of improvement. 
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CHAPTER XV. 


Of the Artifices of Animals. 


IE will be recollected, that many inſtances 
of the dexterity and artifices employed by 
different animals in various parts of their 
manners and oeconomy, have been occaſion- 
ally mentioned in ſeveral of the foregoing 
chapters. This circumſtance, to avoid repe- 
titions, will neceſſarily render the preſent 
chapter proportionally ſhort. 

The artifices practiſed by animals proceed 
from ſeveral motives, many of which are 
purely inſtinctive, and others are acquired 
by experience and imitation. Their arts, in 
general, are called forth and exerted by three 
great and important cauſes, the love of life, 
the deſire of multiplying and continuing the 
ſpecics, and that ſtrong attachment which 
every animal has to its offspring. Theſe are 
the ſources from which all the movements, al 
the dexterity, and all the ſagacity of animals 


originate. The principle of ſelf-preſervation 
is 


Of NATURAL HISTORY. 227 


is inſtinctive, and ſtrongly impreſſed upon the 
minds of all animated beings. It gives riſe 
to innumerable arts of attack and defence, 
and not unfrequently to ſurpriſing exertions 
of ſagacity and genius. The ſame remark is 
applicable to the deſire of multiplication, and 
to parental affection. Upon this ſubject we 
{hall, as uſual, give ſome examples of animal 
artifice, which may both amuſe and inform 
ſome readers. 
When a bear, or other rapacious animal, 
attacks cattle, they inſtantly join and form 
a phalanx for mutual defence. In the ſame 
circumſtances, horſes rank up in lines, and 
beat off the enemy with their heels. Ponto- 
pidon tells us, that the ſmall Norwegian 
horſes, when attacked by bears, inſtead of 
ſtriking with their hind-legs, rear, and, by 
quick and repeated ſtrokes with their fore- 
feet, either kill the enemy, or oblige him to 
retire. This curious, and generally ſucceſſ- 
ful defence, is frequently performed in the 
woods, while a traveller is fitting on the 


horſe's back. It has often been remarked, 


that troops of wild horſes, when fleeping 
either in plains or in the foreſt, have al- 
ways one of their number awake, who acts 


Q 2 as 


— = 4 . * 
-4 * 1 2 - — *> y 3 
. * * 1 * 
nf 238 died 2 1 — . 2 -T, : Wn 7 
2 I” GILKER 0 * * * — 7 = ; 
: — wo = &£ W 1 ry * 7 Ws — 
mutt Kr > > . - = ab . 2 — — 
* * w — = —— — — 
1 . _ — — — — 
ads —— 2 


P —— — — 
— — a ——— 
. . 
7 4 4287 


— E= = 7 4: = 
2 — — 1 N — * - 
— * 0 2 2 - - —_-— _- - 

2 - ö — —_— bw * — Pp ad 
— "> — 2 Ae — — r _ = 8 3 — N 5 — 

* hs. ac ACS —— = 5 * p * 22 — c 
2 a F —— — — A — — — . N ang "ES 4 — — —— Sed ; 
x > ol : Y L's js = SN —_— - — - % — L A : 
=" — F FT AL: 2 a COTE — - — - CY \ A . ww 


n _—_— 8 
— D 
- A ä — od * 

— 1 —_ 
- _ - \ = 8 * 1 
Ne AS 
— 


” _ - 
ded =_— A 
- — 
= 


228 THE PHILOSOPHY 


as a centinel, and gives notice of any ap- 
proaching danger. 
Margraaf informs us, that the monkeys 1 
in Brazil, while they are ſleeping on the trees, 38 
have uniformly a centinel to warn them of 
the approach of the tiger or other rapacious 
animals; and that, if ever this centinel i: 
found ſleeping, his companions inſtantly teaa 
him in pieces for his neglect of duty. For 
the ſame purpoſe, when a troop of monkeys | 1 
are committing depredations on the fruits of 
a garden, a centinel is placed on an eminence, 
who, when any perſon appears, makes a cer- 
tain chattering noiſe, which the reſt under- 
ſtand to be a fignal for retreat, and imme- 
diately fly off and make their eſcape. 
The deer-kind are remarkable for the arts 
they employ in order to deceive the dogs. 
With this view the ſtag often returns twice 
or thrice upon his former ſteps. He endex- 
vours to raiſe hinds or younger ſtags to fol- 
low him, and to draw off the dogs from the 
immediate object of their purſuit. If he 
Acceeds in this attempt, he then flies off 
with. redoubled ſpeed, or ſprings off at 4 
tide, aud lies down on his belly to conceal 


elf. When! in this ſituation, if by any 
G + ww 4 . | meals 
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purſue him with more advantage, becauſe 
he is now conſiderably fatigued. Their ar- 
dour increaſes in proportion to his feeble- 
neſs; and the ſcent becomes ſtronger as he 
grows warm. From theſe circumſtances the 
dogs augment their cries and their ſpeed ; 

and, though the ſtag employs more arts of 
eſcape than formerly, as his ſwiftneſs is di- 
miniſhed, his doublings and artifices become 
gradually leſs effectual. No other reſource is 
now left him but to fly from the earth which 
he treads, and go into the waters, in order 
to cut off the ſcent from the dogs, when the 
huntſmen again endeavour to put them on 
the track of his foot. After taking to the 
water, the ſtag is ſo much exhauſted that he 
is incapable of running much farther, and is 
ſoon at bay, or, in other words, turns and 
defends himſelf againſt the hounds. In this 
ſituation he often wounds the dogs, and even 
the huntſmen, by blows with his horns, till 
one of them cuts his hams to make him fall, 
and then puts a period to his life. The fal- 
low-deer is more delicate, leſs ſavage, and 
approaches nearer to the domeſtic ſtate than 
the ſtag. The males, dur ing the rutting ſea- 
ſon, 


means his foot is recovered by the dogs, they 
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ſon, make a bellowing noiſe, but with a low 
and interrupted voice. They are not fo fu. 
rious as the ſtag. They never depart from 
their own country in queſt of females ; but 
they bravely fight for t e poſſ.ſhon of their 
miſtreſſes. They afiociate in herds, which 
generally keep together. When great num- 
bers are aſſembled in one park, they com- 
monly form themſelves into two diſti d 
troops, which ſoon become hoſtile, becauſe 
they are both ambitious of poſſeſſing the ſame 
part of the incloſure. Each of theſe troops 
has its own chief or leader, who always 
marches foremoſt, and he is "army the 
oldeſt and ſtrongeſt of the flock. The others 
follow him ; and the whole draw up in or- 
der of battle to force the other troop, who 
obſerve the ſame conduct, from the beſt 


paſture. The regularity with which theſe 


combats are conducted is ſingular. They 
m ke regular attacks, fight with courage, 
and never think themſelves vanquiſhed by 
one check; for the battle is daily renewed 
till the weaker are completely defeated, and 
obliged to remain in the worſt paſture. 
They love elevated and hilly countries. 
When hunted, they run not ſtraight out, 
bt 4-1 * e ee 
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like the ſtag, but double, and endeavour to 

conceal themſelves from the dogs by various 

artifices, and by ſubſtituting other animals 

in their place. When fatigued and heated, 
however, they take the water, but never at- 
tempt to croſs ſuch large rivers as the ſtag. 
Thus, between the chace of the fallow-deer 
and of the ſtag, there is no material differ- 
ence. Their ſagacity and inſtincts, their 
ſhifts and doublings, are the ſame, only they 
are more frequently practiſed by the fallow- 
deer. As he runs not ſo far before the dogs, 
and 1s leſs enterpriſing, he has oftener occa- 
fon to change, to ſubſtitute another in his 
place, to double, return upon his former 
tracks, &c. which renders the hunting of the 
fallow-deer more ſubject to inconveniencies 
than that of the ſtag. 

The roe-deer is inferior to the ſtag and fal- 
low-deer both in ſtrength and ſtature ; but 
he 18 endowed with more gracefulneſs, cou- 
rage, and vivacity. His eyes are more bril- 
liant and animated. His limbs are more 
nimble; his movements are quicker, and he 
bounds with equal vigour and agility. He 
18 likewiſe more crafty, conceals himſelf with 
greater addreſs, and derives ſuperior re- 
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ſources from his inſtincts. Though he leaves 

behind him a ſtronger ſcent than the ſtay, 
which increaſes the ardour of the dogs, he 
knows how to evade their purſuit, by ther 
pidity with which he commences his flight, 
and by his numerous doublings. He delay; 
not his arts of defence till his ſtrength 
begins to fail him ; for he no ſooner perceive, 
that the firſt efforts of a rapid flight have been 
unſucceſsful, than he repeatedly returns upon 
his former ſteps ; and, after confounding, by 
theſe oppoſite motions, the direction he has 
taken, after intermixing the preſent with the 
paſt emanations of his body, he, by a great 
bound, riſes from the earth, and, retiring to 
a fide, lies down flat on his belly. In this im- 
moveable ſituation, he often allows the whole 
pack of his deceived enemies to paſs very near 
him. The roe-deer differs from the ſtag in 
diſpoſition, manners, and in almoſt every 

natural habit. Inſtead of aſſociating in herds, 
they live in ſeparate families. The two pa- 
rents and the young go together, and never 
mingle with ſtrangers. They are conſtant in 
their amours, and neyer unfaithful like the 
ſtag. The females commonly produce two 
fawns, the one a male and the other a fe- 


male. 
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male. Theſe young animals, who are brought 
up and nouriſhed together, acquire a mutual 
affection ſo ſtrong, that they never depart 
from each other. This attachment is ſome- 
thing more than love; for, though always 
in company, they feel the rut but once a 
year, and it continues only fifteen days. At 
this period the father drives off the fawns, 
as if he intended that they ſhould yield their 
place to thoſe which are to ſucceed, in order 
to form new families for themſelves. After 
the rutting ſeaſon, however, is paſt, the 
fawns return to their mother, and continue 
with her ſome time longer; after which they 
{ſeparate for ever, and remove to a diſtance 
from the place of their nativity. When about 
to bring forth, the female ſeparates from the 
male; and, to avoid the wolf, her moſt dan- 
gerous enemy, conceals herſelf in the deepeſt 
receſſes of the foreſt. In a week or two the 
fawns are able to follow her. When threaten- 
ed with danger, ſhe hides them in a cloſe 


thicket; and ſo ſtrong is her parental af- 


feion, that, in order to preſerve her off- 


ſpring from deſtruction, ſhe preſents herſelf 
to be chaced. 


Hares 
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Hares poſſeſs not, like rabbits, the art of 
digging retreats in the earth. But they nei- 
ther want inſtinct ſufficient for their own pre- 
ſervation, nor ſagacity for eſcaping their ene- 
mies. They form ſeats or neſts on the ſurface 


of the ground, where they watch, with the 


moſt vigilant attention, the approach of any 


danger. In order to deceive, they conceal 


themſelves between clods of the ſame colour 
with that of their own hair. When purſued, 
they firſt run with rapidity, and then double, 
or return upon their former fleps. From the 
place of ſtarting, the females run not ſo far 
as the males ; but they double more frequent- 
ly, Hares hunted in the place where they 
were brought forth, ſeldom remove to a great 


diſtance from it, but return to their form; 


and, when chaced two days ſucceſſively, on 
the ſecond day they perform the ſame dou- 
blings they had practiſed the day betore. 
When hares run ſtraight out to a great dif 
tance, it is a proof that they are ſtrangers. 
Male hares, eſpecially during the moſt re 
markable period of rutting, which is in the 
months of January, February, and March, 
ſometimes perform journies of ſeveral miles 
in queſt of mates; but, as ſoon as they ate 
ſtarted 


„ 
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ſtarted by dogs, they fly back to the place of 
their nativity. * I have ſeen a hare, Fouil- 
loux remarks, * ſo ſagacious, that, after hear- 


> 


0 


. 


c 


* 


* 


* 


ing the hunter's horn, he ſtarted from his 
form, and, though at the diſtance of a 
quarter of a league, went to ſwim in a 
pool, and lay down on the ruſhes in the 
middle of it, without being chaced by the 
dogs. I have ſeen a hare, after running 
two hours before the dogs, puſh another 
from his ſeat, and take oolſelion of ut, I 
have ſeen others ſwim over two or three 
ponds, the narroweſt of which was eighty 
paces broad. I have ſeen others, after a two 
hours chace, run into a ſheep-fold and he 
down among them. I have ſeen others, 
when hard puſhed, run in among a flock of 
ſheep, and would not leave them. I have 


© ſeen others, after hearing the noiſe of the 


c 


* 


* 


* 


* 


* 


C 


f 


hounds, conceal themſelves in the earth. I 
have ſeen others run up onè ſide of a hedge 
and return by the other, when there was 
nothing elſe between them and the dogs. I 
have ſeen others, after running half an 
hour, mount an old wall, fix feet high, 
and clap down in a hole covered with i iyy. 
Laſtly, I have ſeen others ſwim over a 
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river of about eighty paces broad, oftener | 
than twice, in the length of two hundred 
© paces.” bi 


The fox has, in all ages and nations, 
been celebrated for craftineſs and addres, Fx 
Acute and circumſpect, ſagacious and pry. 
dent, he diverſifies his conduct, and alway; | 
reſerves ſome art for unforeſeen accident, 
Though nimbler than the wolf, he truſts not 
entirely to the ſwiftneſs of his courſe, H 
knows how to enſure ſafety, by providing 
himſelf with an aſylum, to which he retire 
when danger appears. He 1s not a vagabond, 
but lives in a ſettled habitation and in: 
domeſtic ſtate. The choice of ſituation, the 
art of making and rendering a houſe comme- 
dious, and of concealing the avenues which 
lead to it, imply a ſuperior degree of ſent 
ment and refle&tion, The fox poſſeſſes thele 
qualities, and employs them with dexterit 
and advantage. He takes up his abode on 
the border of a wood, and in the neighbour- 
hood of cottages. Here he liſtens to the nl 
crowing of the cocks and the noiſe of th: il 
poultry. He ſcents them at a diſtance. He | 
chooſes his time with great judgment and 


diſcretion. He conceals both his route and 
his 
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his deſign. He moves forward with caution, 
ſometimes even trailing his body, and ſeldom 
makes a fruitleſs expedition. When he leaps 
the wall, or gets in underneath it, he ravages 
the court-yard, puts all the fowls to death, 
and then retires quietly with his prey, which 
he either conceals under the herbage, or car- 
ries off to his kennel. In a ſhort time he re- 
turns for another, which he carries off and 


= hides in the ſame manner, but in a different 


place. In this manner he proceeds, till the 
light of the ſun, or ſome movements perceiv- 
ed in the houſe, admoniſh him that it is 
time to retire to his den, He does much 
miſchief to the bird-catchers. Early in the 
morning he viſits their nets and their bird- 
lime, and carries off ſucceſſively all the 
birds that happen to be entangled. The 
young hares he hunts in the plains, ſeizes 
old ones in their ſeats, digs out the rab- 
bits in the warrens, finds out the neſts of 
partridges, quails, &c. ſeizes the mothers on 
the eggs, and deſtroys a prodigious number 
of game. Dogs of all kinds ſpontaneouſly 
hunt the fox. Though his odour be ſtrong, 
they often prefer him to the ſtag or the 
hare. When purſued he runs to his hole; 
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and it is not uncommon to ſend in terriers to 
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detain him till the hunters remove the earth 
above, and either kill or ſeize him alive, 
The moſt certain method, however, of de- 
ſt:oying a fox is to begin with ſhutting up 
the hole, to ſtation a man with a gun near 
the entrance, and then to ſearch about 
with the dogs. When they fall in with him, 
he immediately makes for his hole. But, 
when he comes up to it, he 1s met with a 
diſcharge from the gun. If the ſhot mille 
him, he flies off with full ſpeed, takes a 
wide circuit. and returns again to the hole, 
where he is fired upon a ſecond time; but, 
when he diſcovers that the entrance is ſhut, 
he darts away ſtraight forward, with the 
intention of never reviſiting his former habi- 
tation. He 1s next purſued by the hounds, 
whom he ſeldom fails to fatigue ; becauſe, 
with much cunning, he paſſes through 
the thickeſt part of the foreſt, or places of 


the moſt difficult acceſs, where the dogs 


are hardly able to follow him; and, when 
he takes to the plains, he runs ſtraight out, 
without either ſtopping or doubling. But 
the moſt effectual way of deſtroying foxes 
is to lay ſnares baited with live pigeons, 
| fowls, 
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fowls, &c. The fox 1s an exceedingly vo- 
racious animal. Beſide all kinds of fleſh and 
fiſhes, he devours, with equal avidity, eggs, 
milk, cheeſe, fruits, and particularly grapes. 
He is ſo extremely fond of honey, that he 
attacks the neſts of wild bees. They at firſt 
put him him to flight by numberleſs ſtings ; 
but he retires for the ſole purpoſe of 
rolling himſelf on the ground, and of 
cruſhing the bees. He returns to the charge 
ſo often, that he obliges them to abandon 
the hive, which he ſoon uncovers, and de- 
vours both the honey and the wax. Some 
time before the female brings forth, ſhe 
retires, and ſeldom leaves her hole, where 
ſhe prepares a bed for her young. When 
ſhe perceives that her retreat is diſcovered, 
and that her young have been diſturbed, 
ſhe carries them off, one by one, into 

new habitation. The fox ſleeps in a round 
form, like the dog; but, when he only 
repoſes himſelf, he lies on his belly with 
his hind-legs extended. It is in this ſitua- 
tion that he eyes the birds on the hedges 
and trees. The birds have ſuch an anti- 
pathy againſt him, that they no ſooner per- 
ceive him than they ſend forth ſhrill cries 
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to advertiſe their neighbours of the ene. 
enemy's approach. The jays and black. 
birds, in particular, follow the fox from 
tree to tree, ſometimes two or three hun- 
dred paces, often repeating the watch-cries, 
The Count de Buffon kept two young 
foxes, which, when at liberty, attacked the 
poultry ; but, after they were chained, they 


never attempted to touch a ſingle fowl. A 
living hen was fixed near them for whole 


nights; and, though deſtitute of viQuals 
for many hours, in ſpite of hunger and 
of opportunity, they never forgot that they 
were chained, and gave the hen no diſturb- 
ance. 

In Kamtſchatka, the animals called glut- 
tons employ a ſingular ſtratagem for killing 
the fallow-deer. They climb up a tree, 
and carry with them a quantity of that 
ſpecies of moſs of which the deer are very 
fond. When a deer approaches near the 
tree, the glutton throws down the moſs. If 
the deer ſtops to eat the moſs, the glut- 
ton inſtantly darts down upon his back, 
and, after fixing himſelf firmly between the 
horns, tears out its eyes, which torments the 
animal to ſuch a degree, that, whether to 
put 
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put an end to its torments, or to get rid of 
its cruel enemy, it ſtrikes its head againſt the 
trees till it falls down dead. The glutton di- 
"vides the fleſh of the deer into convenient 
portions, and conceals them in the earth to 
ſerve for future proviſions. The. gluttons 
on the river Lena kill horſes in the ſame 
manner *, | 

There are ſeveral ſpecies of rats in Kamt- 
ſchatka. The moſt remarkable kind is called 
tegulchitch by the natives. Theſe rats make 
neat and ſpacious neſts under ground. They 
are lined with turf, and divided into different 
apartments, in which the rats depoſit ſtores of 
proviſions for ſupporting them during the 
winter. It is worthy of remark, that the rats 
of this country never touch the proviſions laid 
up for the winter, except when they cannot 
procure nouriſhment any where elſe. Theſe 
rats, like the Tartars, change their habitations. 
Sometimes they totally abandon Kamtſchatka 
for ſeveral years, and their retreat greatly 
alarms the inhabitants, which they conſider as 
a preſage of a rainy ſeaſon, and of a bad year 
for hunting. The return of theſe animals is; 

Fob. 1h: -- R -of 


* Gazette Literaire, vol. 1, page 481. : 
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of courſe, looked upon as a good omen, 
Whenever they appear, the happy news 
is ſoon ſpread over all parts of the coun- 
try. They always take their departure in 
the ſpring, when they aſſemble in prodi- 
gious numbers, and traverſe rivers, lake, 
and even arms of the ſea. After they have 
made a long voyage, they frequently lie 
motionleſs on the ſhore, as if they were 


dead. When they recover their ftrength 


they recommence their march. The inha- 


bitants of Kamtſchatka are very ſolicitous 
for the preſervation of theſe animals. They 
never do the rats any injury, but give 
them every aſſiſtance when they lie weak- 
ened and extended on the ground. They 
generally return to Kamtſchatka about the 


month of October; and they are ſometimes 


met with in ſuch prodigious numbers that 
travellers are obliged to ſtop two hours til 
the whole troop paſſes. The track of ground 
they travel in a ſingle ſummer is not leſs 
wonderful than the regularity they obſerve 
in their march, and that inſtinctive im- 
pulſe which enables them to foreſee, with 
certainty, the changes of times and of ſea- 
ſons. 

With 
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With regard to -Birds, their artifices are 
not leſs numerous nor leſs ſurpriſing than 
thoſe of quadrupeds. The eagle and hawk 
kinds are remarkable for the ſharpneſs of 14 
their ſight and the arts they employ in — 
catching their prey. Their movements are 14 
rapid or ſlow, according to their intentions, 
and the ſituation of the animals they wiſh 
to devour. Rapacious birds uniformly en- 
deavour to riſe higher in the air than their 
prey, that they may have an opportunity 
of darting forcibly down upon it with their 
pounces. To counteract theſe artifices, Na- 
ture has endowed the ſmaller and more in- 
nocent ſpecies of birds with many arts of 
defence. When a hawk appears, the ſmall 
; birds, if they find it convenient, conceal 
= themſelves in hedges or bruſh-wood. When 
= deprived of this opportunity, they often, in 
great numbers, ſeem to follow the hawk, 
and to expoſe themſelves unneceſſarily to 
danger, while, in fact, by their numbers, 
their perpetual changes of direction, and 
their uniform endeavours to riſe above him, 
they perplex the hawk to ſuch a degree, 
that he is unable to fix upon a ſingle ob- 
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jet; and, after exerting all his art and 
addreſs, he is frequently obliged to relin- 
quiſh the purſuit. When in the extremity 
of danger, and after employing every other 
artifice in vain, ſmall birds have been often 
known to fly to men for protection. This 
is a plain indication that theſe animals, 
though they in general avoid the human race, 
are by no means ſo much afraid of man as of 
rapacious birds. 


The ravens often frequent the ſea-ſhores 


in queſt of food. When they find their 
inability to break the ſhells of muſcles, &c, 
to accompliſh this purpoſe they uſe a very 
ingenious ſtratagem : They carry a muſcle, or 
other ſhell-fiſh, high up in the air, and then 
daſh it down upon a rock, by which means the 
ſhell is broken, and they obtain the end they 
had in view. 

The wood-pecker 1s furniſhed with a very 
long and voluble tongue. It feeds upon 
ants and other ſmall inſects. Nature has 
endowed this bird with a ſingular inſtinct. 
It knows how to procure food without ſee- 
ing its prey. It attaches itſelf to the trunks 
or branches of decayed trees; and, where- 


ever 1t perceives a hole or crevice, it darts 
in 
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in its long tongue, and brings it out load- 
ed with inſects of different kinds. This 
operation is certainly inſtinctive; but the 
inſtinct is aſſiſted by the inſtruction of the 
parents; for the young are no ſooner able 
to fly, than the parents, by the, force of ex- 
ample, teach them to reſort to trees, and to 
inſert their tongues indiſcriminately into 
every hole or fiſſure. | 
Of the oeconomy of Fiſhes, as formerly re- 
marked, our knowledge is extremely limit- 


ed. But as the ocean exhibits a perpetual. 
and a general ſcene of attack and defence, 
the arts of aſſault and of evaſion muft, 


of courſe, be excecdingly various. For the 
preſervation of ſome ſpecies of fiſhes, Na- 
ture has armed them with ſtrong and ſharp 
pikes. Others, as the perch kind, are de- 
fended with ſtrong bony rays in their fins. 
Others, as the univalve fhell-fiſh, retire 
into their ſhells upon the approach of dan- 
ger. The bivalves and multivalves, when 
attacked, inftantly ſhut their ſhells, which, 
in general, is a ſufficient protection to 
them. Some univalyes, as the limpet-kind, 
attach themſelves ſo firmly, by excluding 
the air, to rocks and ſtones, that, unleſs 
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quickly ſurpriſed, no force inferior to that 
of breaking the ſhell can remove them. 
The flying-fiſh, when purſued, darts out 
of the water, and takes refuge in the air, 
in which it 1s for ſome time ſupported by 
the operation of its large and pliable fins. 
The torpedo is furniſhed with a remarkable 
apparatus for ſelf-preſervation : It repels 
every hoſtile attempt by an electrical ſtroke, 
which confounds and intimidates its ene- 
mies. Several fiſhes, and particularly the 
ſalmon kind, when about to generate, leave 
the ocean, aſcend the rivers, depoſit their 
eggs in the ſand, and, after making a pro- 
per nidus for their future progeny, return 
to the ocean from whence they came. 
Others, as the herring-kind, though they 
ſeldom go up rivers, aſſemble in myriads 
from all quarters, and approach the ſhores, 
or aſcend arms of the ſea, for the pur- 
poſe of propagating the ſpecies, and cheriſh- 
ing their offspring. When that operation 
is performed, they leave the coaſts and diſ- 
perſe in the ocean, till the ſame inſtinc- 
tive impulſe forces them to obſerve a ſimi- 


lar conduct next ſeaſon. This migration 
of 
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of ſalmons, herrings, and many other fiſhes, 
from the ocean to the rivers or ſhores, 1s 
of infinite advantage to mankind. They 
ſupply us occaſionally, and in ſome coun- 
tries, as Great Britain, and particularly 
Scotland, with abundance of nouriſhing and 
luxurious food; and, if our fiſheries were 
once put upon a proper footing, they would 
ſoon conſtitute one of the moſt powerful 
incentives to induſtry, and become a great 
and important ſource of national ſtrength and 


proſperity. | . 

The inſe# tribes, though comparatively 
diminutive, are not deficient- in artifice and 
addreſs. With much art the ſpider ſpins his 
web. It ſerves him the double purpoſe of 
an habitation, and of a machine for catch- 
ing his food. With incredible patience and 
perſeverance he lies in the center of his web 
for days, and ſometimes for weeks, before 
an ill-fated fly happens to be entangled. 
One ſpecies of ſpider, which is ſmall, of 
a blackiſh colour, and frequents cottages or 
out-houſes, I have known to live during 
the whole winter months without almoſt 
the poſſibility of receiving any nouriſhment ; 
for, during that period, not a fly of any 
kind 


be 
18 
a 
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kind could be diſcovered in the apartment. 
If they had been fixed in a torpid ſtate, like 5 
ſome other animals, the wonder of their ſur- 
viving the want of food ſo long would not 
have been fo great. But, in the ſevereſt wea- 
ther, and through the whole courſe of the 
winter, they were perfectly active and live- 
ly. Neither did they 1 to be in the leaſt 
emaciated. T 
The formica-leo, or ant-lion, is a ſmali YG 
inſet, ſomewhat reſembling a wood-louie, | 
but larger. Its head is flat, and armed 
with two. fine moveable crotchets or pin- 
cers. It has ſix legs, and its body, which 
terminates in a point, is compoſed of a 
number of membranous rings. In the ſand, 
or in finely pulveriſed earth, this animal 
digs a hole in the form of a funnel, at the 
bottom of which it lies in ambuſh for its 
prey. As it always walks backward, it can- 
not purſue any inſet. To fupply this de- 
fect, it lays a ſnare for them, and eſpe- 
cially for the ant, which is its favourite 
food. It generally lies concealed under the 
ſand in the bottom of its funnel or trap, 
and ſeldom exhibits more than the top of 
its head. In digging a funnel, the formica-leo 
begins 
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beings with tracing a circular furrow in the 
ſand, the circumference of which determines 
the ſize of the funnel, which is often an 
inch deep. After the firſt furrow is made, 
the animal traces a ſecond, which is al- 
ways concentric with the firſt. It throws 
out the ſand, as with a ſhovel, from the 
ſucceſſive furrows or circles, by means of 
its ſquare flat head and one of its fore- 
legs. It proceeds in this manner till it has 
completed its funnel, which it does with 
ſurpriſing promptitude and addreſs. At the 
bottom of this artful ſnare it lies conceal- 
ed and immoveable. When an ant hap- 
pens to make too near an approach to the 
margin of the funnel, the ſides of which 
are very ſteep, the fine ſand gives way, 
and the unwary animal tumbles down to 


the bottom. The formica-leo inſtantly kills 


the ant, buries it under the ſand, and 
ſucks out its vitals. It afterwards puſhes 
out the empty ſkin, repairs the diſorder intro- 
duced into its ſnare, and again lies in ambuſh 
for a freſh prey. 

We formerly took ſome notice of that 
ſpecies of ſpider which carries her eggs in 
a bag attached to her belly. A ſpider of 
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this kind was thrown into the funnel of 4 
formica-leo. The latter inſtantly ſeized the 
bag of eggs, and endeavoured to drag it 
under the ſand. The ſpider, from a ſtrong 
love of offspring, allowed its own body to 
be carried along with the bag. But the 
flender filk- by which it was fixed to the 
animal's belly broke, and a ſeparation took 
place. The ſpider immediately ſeized the bag 
with her pincers, and exerted all her efforts 
to regain the object of her affections. But 
theſe efforts were ineffectual; for the for- 
' mica-leo gradually ſunk the bag deeper and 
deeper in the ſand. The ſpider, however, 
rather than quit her hold, allowed herſelf 
to be buried alive. In a ſhort time, the 
obſerver removed the ſand, and took out 
the ſpider. She was perfectly unhurt ; for 
the formica-leo had. not made any attack 
upon her. But, ſo ſtrong was her attach- 
ment to her eggs, that, though frequently 
touched with a twig, ſhe would not relin- 
quiſh the place which contained them“. 


When 


Oeuvres de Bonnet, vol. 4. page 295. 8vo. edit. Am- 
ſlerdam 1769. 
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GHAPTER XVI. 


Of the Society of Animals. 


Tu E aſſociating principle, from which ſo 
many advantages are derived, is not confined 
to the human ſpecies, but extends, in ſome 
inſtances, to every claſs of animals. 

It is remarked by Buffon, and ſome other 
authors, that the ſtate of Nature, which had 
long occupied the attention and reſearches of 
philoſophers, was rejected by them after the 


diſcovery was made. In the eſtimation of the 


authors alluded to, the ſavage ſtate is the ſtate 
of Nature. The firſt natural condition of 


mankind is the union of a male and a fe- 


male. Theſe produce a family, who, from 
neceſſity, or, in other words, from parental 
and filial affection, continue together, and aſ- 
fiſt each other in procuring food and ſhelter. 
This family, like moſt families in eſtabliſhed 
civil ſocieties, feel their own weakneſs, and 
their inability to ſupply their wants without 
more powerful reſources than their feeble exer- 

tions. 
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tions. When this wandering and defence- 
leſs family accidentally meet with another 
family in the ſame condition, Nature, it 
is ſaid, teaches them to unite for mutual ſup- 
port and protection. The aſſociation of two 
families may be conſidered as the firſt forma- 


tion of a tribe or nation. When a number of 


tribes happen to unite, they only become a 
larger or more numerous nation. A ſingle 
pair, it is true, if placed in a ſituation where 
plenty of fond could be procured without much 
labour, might, in a ſucceſſion of ages, produce 
any indefinite number. This is preciſely the 
ſituation in which Moſes has placed our firſt 
parents. He has added another circumſtance 
highly favourable to a ſpeedy population. 
Inſtead of the preſent brevity of human life, 
he informs us, that men, in the firſt, periods 
of the world, lived and propagated ſeveral 
hundred years. 

In countries thinly peopled with ſavages, it 
is extremely probable, that ſocieties are form- 
ed by the gradual union of families and tribes. 
The increaſe of power ariſing from mutual 
aſſiſtance, and a thouſand other comfortable 
circumſtances, ſoon contribute to cement more 
firmly the aſſociated members. Some of the- 
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arts of life, beſide that of hunting, are occa- 
ſionally diſcovered either by accident or by 
the ingenuity of individuals. In this manner, 
gradual advances are made from the ſavage to 
the civilized condition of mankind. This is 
a very ſhort view of the origin of ſociety, 
which has been adopted by moſt authors both 
ancient and modern, though many of them 
have derived the aſſociating principle from 
very different, and even from oppoſite cauſes, 
which it is no part of our plan either to 
enumerate or refute. Some writers, as Ariſto- 
tle, and a few moderns, implicit followers of 
his opinions, deny that man is naturally a gre- 
garious or aſſociating animal. To render this 
notion conſiſtent with the actual and univer- 
ſal ſtate of the human race, theſe authors have 
had recourſe to puerile conceits, and to queſ- 
tionable facts, which it would be fruitleſs 
to relate. Other writers, poſſeſſed of greater 
judgment and diſcernment, and leſs warp- 
ed with vanity and hypothetical phantoms, 
have derived the origin of ſociety from its real 
and only ſource, Nature herſelf. 
That the aſſociating principle is inſtinctive 
hardly requires a proof. An appeal to the 
feelings of any human being, and to the uni- 
| verſal 
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verſal condition of mankind, is ſufficient. 
| Theſe feelings, it may be ſaid, are acquired 
by education and habit. By theſe cauſes, it is 
true, our ſocial feelings are ſtrengthened and 
confirmed; but their origin is coeval with the 
exiſtence of the firſt human mind. Let any 
man attend to the eyes, the features, and the 
geſtures of a child upon the breaſt, when ano- 
ther child is preſented to it; both inſtantly, 
previous to the poſſibility of inſtruction or ha- 
bit, exhibit the moſt evident expreſſions of joy. 
Their eyes ſparkle, their features and geſtures 
demonſtrate, in the moſt unequivocable man- 
ner, a mutual attachment, and a ſtrong deſire 
of approaching each dther, not with a hoſtile 
intention, but with an ardent affection, which, 
in that pure and uncontaminated ſtate of our 
being, does honour to human nature. When 
farther advanced, children who are ſtrangers 
= to cach other, though their ſocial appetite is 
 cqually ſtrong, diſcover a mutual ſhyneſs of 
approach. 'This ſhyneſs or modeſty, howe- 
ver, 1s ſoon conquered” by the more powerful 
inſtinct of aſſociation. They daily mingle 
and ſport together. Their natural affections, 
which, at that period, are ſtrong, and unbiaſſed 
by thoſe ſelfiſh and yicious motives which too 
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often conceal and thwart the intentions of 
Nature, create warm friendſhips that fre- 
quently continue during their lives, and 
produce the moſt beneficial and cordial ef- 
fects. When we thus ſee with our eyes, 
that the affociating principle appears at a 
period much more early than many of our 
other inſtincts, who will liſten to thoſe 
writers who chooſe to deny that man is, 
naturally, an aſſociating or gregarious ani- 
mal ? i | 

With regard to the advantages we derive 
from aſſociation, a volume would not be ſufh- 
cient to enumerate them. Man, from the 
comparatively great number of inſtincts with 
which his mind is endowed, neceſſarily poſ- 
ſeſſes a portion of the reaſoning faculty highly 
ſuperior to that of any other animal. He 
alone enjoys the power of communicating 
and expreſſing his ideas by articulate and ar- 
tificial language. This ineſtimable preroga- 
tive 1s, perhaps, one of the greateſt ſecondary 
bonds of ſociety, and the greateſt ſource of 1m- 


provement to the human intellect. Without 


artificial language, though Nature has beſtow- 
ed on every animal a mode of expreſſing its 


wants and deſires, its pleaſures and pains, 
what 
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what an humiliating figure would the human 
ſpecies exhibit, even upon the ſuppoſition 
that they did aſſociate ? But, when language 
and aſſociation are conjoined, the human in- 
tellect, in the progreſs of time, arrives at a high 
degree of perfection. Society gives riſe to 
virtue, honour, government, ſubordination, 
arts, ſcience, order, happineſs. All the indi- 
viduals of a community conduct themſelves 
upon a regulated ſyſtem. Under the influence 
of eſtabliſhed laws, kings and magiſtrates, by 
the exerciſe of legal authority, encourage vir- 
tue, repreſs vice, and diffuſe, through the ex- 
tent of their juriſdictions, the happy effects of 
their adminiſtration. In ſociety, as in a fer- 
tile climate, human talents germinate and are 
expanded; the mechanical and liberal arts 
flouriſh ; poets, orators, hiſtorians, philoſo- 
phers, lawyers, phyſicians, and theologians, 
are produced. Theſe truths are pleaſant ; 


and it were to be wiſhed that no evils 


accompanied them. But, through the whole 
extent of Nature, it ſhould appear, from 
our limited views, that good and evil, plea- 


ſure and pain, are neceſſary and perpetual con- 
comitants. 2 


Vol. II. | 8 
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The advantages' of ſociety are immenſe 
and invaluable. But the inconveniencies, 
hardſhips, injuſtice, oppreſſions, and cruelties, 
which too often originate from it, are great and 
lamentable. Even under the mildeſt and beſt 
regulated governments, animoſities, jealouſies, 
avarice, fraud, and chicane, are unfortunately 
never removed from our obſervation. In ab- 
ſolute monarchies, and particularly in deſpo- 
tic governments, the ſcenes of private and of 
general . calamity and diſtreſs are orten too 
dreadful to be deſcribed. Notwithſtanding all 
theſe diſadvantages, however, any govern- 
ment is preferable to anarchy ; and the com- 
forts, pleaſures, and improvements, we re- 


ceive from aſſociating with each other, 


overbalance all the evils to which ſociety gives 
rife. | 

From an attentive obſervation of the man- 
ners and oeconomy of animals, ſociety has been 
diſtingurſhed into two kinds, which have 
been called proper, and improper. 1. Proper 


Societies, comprehend all thoſe animals who 


not only hve together in numbers, but carry 
on certain operations which have a direct ten- 
dency to promote the welfare and happinels 
of the community. 2. Improper Societies, in- 

| 6 clude 
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clude all thoſe animals who herd together, 


and love the company of each other, without 
carrying on any common operations. | 

1. Proper Societies. It is almoſt needleſs 
to remark that man holds the firſt rank in 
animal aſſociations of this kind. If men did 
not aſſiſt each other, no operation of any mag- 
nitude, or which could ſhow any great ſuperi- 
ority of talents above thoſe of the brute crea- 
tion, could poſſibly be effected. A ſingle fa- 


mily, or even a few families united, like other 


carnivorous animals, might hunt their prey, 


and procure a ſufficient quantity of food. 
They might, like the bear, lodge in the cavi- 
ties of trees ; they might occupy natural caves 
in the rocks; they might even build huts 
with branches of trees and with turf, and ce- 
ment theſe groſs materials with clay. This 
loweſt and moſt abject view of human nature 
is not exaggerated. It were to be wiſhed that 
this groveling condition of mankind were ficti- 
tious, and that, in many regions of the globe, 
it did not, at this moment, exiſt, Theſe 
| asg of men, when only acquainted with 

e mere rudiments of ſociety, indicate parts 
little ſuperior to thoſe of the brutes. Man, 
even in his moſt uninformed ſtate, poſſeſſes 
8 2 | the 
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the inſtincts, or the germs, of every ſpecies of 
knowledge and of genius. But they muſt'be 
cheriſhed, expanded, and brought gradually to 
perfection. It is by numerous and regularly 
eſtabliſned ſocieties alone that ſuch glorious 
exhibitions of human intellect can be produc- 
ed. What is the hut of a ſavage when com- 
pared to the palace of a prince? or what 
his canoe when compared to a firſt rate ſhip of 
war? 

Next to the mtelligence exhibited in human 
fociety, that of the beavers is the moſt conſpi- 
cuous. Their operations in preparing, fa- 
ſhioning, and tranſporting, the heavy mate- 
rials for building their winter habitations, as 
formerly remarked , are truly aſtoniſhing ; 
and, when we read their hiſtory, we are apt 
to think that we are peruſing the hiſtory of 
man in a period of ſociety not inconſiderably 
advanced. It is only by the united ftrength, 
and co-operation of numbers, that the beavers 
could be enabled to produce ſuch wonderfu! 


effects; for, in a ſolitary ſtate, as they at | 
preſent appear in ſome northern parts of Eu- 


rope, the beavers, like ſolitary ſavages, are 
timid 


* See above, page 80, &c, 


Of NATURAL HISTORYT. 26 1 


timid and ſtupid animals. They neither aſſo- 
ciate, nor attempt to conſtruc villages, but 
content themſelves with digging holes in the 
earth. Like men under the oppreſſion of deſ- 
potic governments, the ſpirit of the European 
beavers is depreſſed, and their genius is extin- 
guiſhed by terror, and by a perpetual and ne- 
ceſſary attention to individual ſafety. The 
northern parts of Europe are now ſo populous, 
and the animals there are ſo perpetually hunt- 
ed for the ſake of their furs, that they have no 
opportunity of aſſociating ; of courſe, thoſe 
wonderful marks of their ſagacity, which they 
exhibit in the remote and uninhabited regions 
of North America, ate no longer to be found. 
The ſociety of beavers is a ſociety of peace 
and of affection. They never quarrel or injure 
one another, but live together in different 
numbers, according to the dimenſions of par- 
ticular cabins, in the moſt perfect harmony. 
The principle of their union is neither mo- 
narchical nor deſpotic. For the inhabitants of 
the different cabins, as well as thoſe of the 
whole village, ſeem to acknowledge no chief 
or leader whatever. Their aſſociation pre- 
ſents to our obſervation a model of a pure and 
perfect republic, the only baſis of which is 


mutual 
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mutual and unequivocal attachment. They 
have no law but the law of love and of paren- 
tal affection. Humanity prompts us to wiſh 
that it were poſſible to eſtabliſh republics of 
this kind among mankind. But the diſpoſi- 
tions of men have little affinity to thoſe of the 
beavers. 

The hampſter, or German marmot, and 
ſome other quadrupeds of this kind, live in ſo- 
eiety, and aſſiſt each other in digging and ren- 
dering commodious their ſubterraneous habita- 
tivns. The operations of the marmots have 
already been deſcribed ; and the nature of their 
ſociety, as they continue during the winter in 
a torpid ſtate, is either leſs known, or does 
not excite ſo much admiration as that of the 
beavers. 

Pairing birds, in ſome meaſure, may be con- 
ſidered as forming proper ſocieties; becauſe, 
in general, the males and females mutually 
aſſiſt each other in building neſts and feeding 
their young. But this ſociety, except in the 
eagle tribes, commonly continues no longer 
than their mutual offspring are fully able to 
provide for themſelves. None of the feather- 

ed tribes, as far as we know, unite in bodies, 
| Wn 
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in order to carry on any operation common to 
the whole. 

Neither do we learn from hiſtory that fiſhes 
ever aſſociate for the purpoſe of executing any 
common operation. Many of them, as her- 
rings, ſalmons, &c. aſſemble in. multitudes 
at particular ſeaſons of the year; but this aſſo- 
ciation, to which they are impelled by inſtinct, 
has no common object; for each individual is 
ſtimulated to act in this manner by its own 
motives, and no general effect is produced by 
mutual exertions. 

In proper ſocieties, each individual not only 
attends to his own preſervation and welfare, 
but all the members co-operate in certain la- 
borious offices which produce many common 
advantages that could not otherwiſe be pro- 
cured. In ſome ſocieties, the general principle 
of aſſociation and of mutual labour is purely 
inſtinctive, though, in many caſes, individu- 
als learn, by obſervation and experience, 
to modify or accommodate this general prin- 
ciple according to particular accidents or 
- circumſtances; ſome examples of which have 
already been given in the chapter upon in- 
ſtinQ, 


'The 
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The inſect tribes furniſh many inſtances of 

proper ſocieties. The honey-bees not only 
labour in common with aſtoniſhing aſſiduity 
and art, but their whole attention and affec- 
tions ſeem to centre in the perſon of the queen 
or ſovereign of the hive. She 1s the baſis of 
their aſſociation and of all their operations. 
When ſhe dies by any accident, the whole 
community are inſtantly in diſorder. All their 
labours ceaſe. No new cells are conſtructed, 
Neither honey nor wax are collected. Nothing 
but perfect anarchy prevails, till a new 
queen or female is obtained. The govern- 
ment or ſociety of bees is more of a monarchi- 
cal than of a republican nature. The whole 
members of the ſtate ſeem to reſpect and to 
be directed by a ſingle female. This fact af- 
fords a ſtrong inſtance of the force and wiſdom 
of Nature. The female alone is the mother of 
the whole hive, however numerous. With- 
out her the ſpecies could not be continued. 
Nature, therefore, has endowed the reſt of 
the hive with a wonderful affection to their 
common parent. For the reception of her 
eggs Nature impells them to conſtruct cells, 
and to lay up ſtores of proviſions for winter 
ſubſiſtence. Theſe operations proceed from 

pure 
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pure inſtinctive impulſes. But every inſtinct 
neceſſarily ſuppoſes a degree of intellect, a 
ſubſtratum to be acted upon, otherwiſe no 
impylſe could be felt, and, of courſe, no 
ation nor mark of intelligence could poſſibly 
be produced. | 

That the intelligence, the government, and 
the ſagacity of bees, have been frequently ex- 
aggerated, and as frequently miſunderſtood, 
no real philoſopher, or natural hiſtorian, will 
p'etend to deny. But the late ingenious Count 
de Buffon, through the whole of his great 
work, betrays the ſtrongeſt inclination to deny 
that brutes, even thoſe which are eſteemed to 
be the moſt ſagacious, as the dog, the ele- 
phant, &c. not to mention the inferior tribes, 
as birds, fiſhes, and inſects, are endowed 
with the ſmalleſt portion of mind or intellect, 
but that all their movements, their expreſſions, 
their deſires, their arts, are ſolely the reſults 
of mechanical impulſes. The Count is pecu- 
liarly ſevere in his declamations againſt the ſa- 
gacity of the honey-bees, and the celebrators 
of their oeconomy and manners. The genius 
* of ſolitary bees, he remarks, * is vaſtly in- 
« ferior to that of the gregarious ſpecies ; and 
the talents of thoſe which aſſociate in ſmall 

| troops 


266 THE PHILOSOPHY 


4 


troops are leſs conſpicuous than of thoſo 
that aſſemble in numerous bodies. Is not 
this alone ſufficient to convince us, that the 


ſeeming genius of bees is nothing but a reſult 
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of pure mechaniſm, a combination of move- 
ments proportioned to numbers, an effect 
which appears to be complicated, only be- 
cauſe it depends on thouſands of individuals? 
It muſt, therefore, be admitted, that bees, 
taken ſeparately, have leſs genius than the 
dog, the monkey, and moſt other animals: It 
will likewiſe be admitted, that they have leſs 
docility, leſs attachment, and leſs ſentiment; 
and that they poſſeſs fewer qualities relative 
to thoſe of the human ſpecies. Hence we 
ought to acknowledge, that their apparent 
intelligence proceeds ſolely from the multitud: 
united. This union, however, preſuppoſes 


not intellectual powers; for they unite not 


from moral views: They find themſelves to- 
gether without their conſent This ſoci- 
ety, therefore, is a phyſicial aſſemblage 
ordained by Nature, and has no depen- 
dence on knowledge or reaſoning. The 
mother bee produces at one time, and in 
the ſame place, ten thouſand individuals, 
which, though they were much more ſtupid 

than 
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than I have ſuppoſed them, would be oblig- 
« ed, ſolely for the preſervation of their exiſt- 
* ence, to arrange themſelves into ſome order. 
As they all act againſt each other with equal 
forces, ſuppoſing their firſt movements to 

0 produce pain, they would ſoon learn to di- 
mainiſh this pain, or, in other words, to af- 
| ford mutual aſſiſtance: They, of courſe, 
| « would exhibit an air of intelligence, and of 
* concurring in the accompliſhment of the 

* ſame end. A ſuperficial obſerver would in- 

* ſtantly aſcribe to them views and talents 
which they by no means poſſeſs: He would 
6 explain every adion: Every operation would 
have its particular motive, and prodigies of 

* reaſon would ariſe without number; for ten 

* thouſand individuals produced at one time, 

and obliged to live together, muſt all act in 

z * the very ſame manner; and, if endowed 
= *+ with feeling, they muſt acquire the ſame 
: habits, afſume that arrangement which is 
the leaſt painful, or the moſt eaſy to them- 
+ ſelves, labour in their hive, return after 
leaving it, &. Hence the origin of the 
many wonderful talents aſcribed to bees, 
ſuch as their architecture, their geometry, 
their order, their foreſight, their patriotiſm, 
> TR. 
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* and, ina word, their republic, the whole of 
* which, as I have proved, has no exiſtence 

but in the imagination of the obſerver “. 
That this mode of reaſoning ſhould have 
been ſeriouſly adopted by ſo great a literary 
character as that of the Count de Bufton, is 
truly aſtoniſhing. The ſubſtance of the argu- 
ment is, that ten thouſand bees, or other gre- 
garious inſets, when brought into exiſtence 
at the ſame time, and in the ſame place, muſt 
neceſſarily, by the inconvenience or pain ariſ- 
ing from mutual preſſure, aſſume an arrange- 
ment, and conſtruct commodious and artful 
habitations for the whole community. I hate 
polemical argumentation; and philoſophical 
abſurdities are the moſt difficult to refute. It 
ten thouſand butterflies, or any other flies, 
whoſe inſtinctive or mental powers differed 
from thoſe of the bee, ſhould be brought forth 
at the ſame time, and in the ſame place, 
which might be eaſily effected by collecting 
their chryſalids. Would theſe animals, from 
the inconveniencies or pain they might ſuffer 
by being crouded together, aſſume a proper 
mangement, and build habitations ſuited to 
their 


®* Tranſlation, vol. 3. page 285. 
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their mutual comfort and preſervation ? No. 

If not allowed to eſcape from their preſent ſitu- 
ation, they would ſuffocate each other; and, 
if any of them were permitted to get out of 
their priſon, inſtead of returning, like the 
bees, they would avoid it with as much hor- 
ror as a perſon who had made his eſcape from 
the Black Hole of Calcutta, No declamatory 
reaſoning, however ſpecious, will ever change 
the nature of truth. Without ſome portion of 
intellect, or what is ſynonimous, of mental 
powers, How ſhould the different kinds of 
bees in the ſame hive be induced to perform 
ſo many different operations? While ſome are 
buſily employed at home in the conſtruction 
of cells, others are equally induſtrious in the 
fields collecting materials for carrying on the 
work. They are no ſooner relieved from 
their load by their companions and fellow-la- 
bourers in the hive, than they again repair to 
the fields, and, with perſevering induſtry, fly 
from flower to flower till they have amaſſed 
another load of materials, which they imme- 
diately tranſport to the hive. In this labori- 
ous office they perſiſt for many hours every 
day when the weather permits. Will any 
man pretend to alert, that theſe, and many 


ſimilar. 
„ 
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ſimilar operations performed by bees, are the 


reſults of mechanical impulſes *? Arc bees, 


when collecting honey, and the farina of 
flowers, at great diſtances from the hive, com- 
pelled, by the mechanical preſſure of multi- 
tudes, to aſſume a certain arrangement, and 
all of them to act in the ſame manner? Can 
any animal be poſſeſſed of more liberty, or be 
more free from mechanical reſtraint, than a bee 
while roaming at large in the fields? Beſides, 
What ſhould force a bee, while wallowing in 
luxury, to return ſo repeatedly to the hive 
with no other view than to feed its compani- 
ons, or to furniſh them with materials for 
their work ? Here every idea of mechanical 
impulſe is utterly excluded. That bees, as 
well as other animals, are actuated by motives, 
or impulſes, it is willingly allowed. But theſe 
are not mechanical impulſes. They are the 
wiſe and irreſiſtible impulſes of Nature upon 
their minds. If bees did not aſſociate, and 
mutually aſſiſt one another in their various 
operations, the ſpecies would ſoon be annihi- 
lated. Not one of * it is probable, would 


ſurvive 


. For ſeveral curious operations of bees, which it will be dif- 
ſcult to reconcile with any principles of mechaniſm, the reader 
may conſult page 119, &c. | 


| 
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ſurvive the firſt winter. But Nature, ever 
ſolicitous for the preſervation of her pro- 
ductions, has endowed their minds with an 
aſſociating principle, and with inſtints which 
ſtimulate them to perform all thoſe wonder- 
ful operations that are neceſſary for the exiſt- 
ence of individuals, and the continuation of 
the ſpecies. 

What are called the common caterpillars af- 
ford an inſtance of proper aſſociation. About 
the middle of ſummer, a butterfly depoſits 
from three to four hundred eggs on the leaf of 
a tree, from each of which, in a few days, a 
young caterpillar proceeds. They are no 
ſooner hatched than they begin to form a 
common habitation. They ſpin ſilken threads, 
which they attach to one edge of the leaf, and 
extend them to the other. By this operation 
they make the two edges of the leaf approach 
each other, and form a cavity reſembling a 
hammock. In a ſhort time, the concave leaf 
is completely roofed with a covering of ſilk. 
Under this tent the animals live together in 
mutual friendſhip and harmony. When not 
diſpoſed to eat or to ſpin, they retire to 
their tent. It requires ſeveral of theſe habi- 
tations to contain the whole. According as 


the 
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the animals increaſe in ſize; the number of 
their tents is augmented. But theſe are ouly 
tempotary and partial lodgements, conſtructed 
for mutual conveniency, till the caterpillars 
are in a condition to build one more ſpacious, 
and which wiil be ſufficient to contain the 
whole. After gnawing one half of the ſub- 
ſtance of ſuch leaves as happen to be near the 


end of ſome twig or ſmall branch, they begin 


their great work. In conſtruting this new 
edifice or neſt, the caterpillars encruſt a conſi- 
derable part of the twig with. white ſilk. In 
the ſame; manner, they cover two or three of 
ſuch leaves as are neareſt to the termination of 
the twig. They then ſpin ſilken coverings of 
greater dimenſions, in which they incloſe the 
two or three leaves together with the twig. 
The neſt is now ſo ſpacious that it is able to 
contain the whole community, every indivi- 
dual of which is employed in the common la- 
bour. Theſe neſts are too frequently ſeen, in 
autumn, upon the fruit-trees of our gardens. 
They are fill more expoſed to obſervation in 
winter, when the leaves, which formerly con- 
cealed many of them, are fallen. They con- 
ſiſt of large bundles of white ſilk and wither- 
ed leaves, without any regular or conſtant 


form. 
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form. "Wars of them are flat, and others 


roundiſh; but none of them are deſtitute of 
angles. By different plain coverings extended 
from the oppoſite ſides of the leaves and of 
the twig, the internal part of the neſt is divid- 
ed into a number of different apartments. 
To each of theſe apartments, which ſeem to 
be very irregular, there are paſſages by which 
the caterpillars can either go out in queſt of 
food, or retire in the evening, or during rainy 
weather. The filken coverings, by repeated 
layers, become at laſt ſo thick and ſtrong, 
that they reſiſt all the attacks of the wind, and 
all the injuries of the air, during eight or nine 
months. About the beginning of October, or 
when the froſt firſt commences, the whole 
community ſhut themſelves up in the neR. 
During the winter they remain immoveable, 
and ſeemingly dead. But, when expoſed to 
heat, they ſoon diſcover ſymptoms of life, and 


begin to creep. In this country, they ſeldom 


go out of the neſt till the middle or end of 
April. When they. ſhut themſelves up for 
the winter, they are very ſmall; but, after 
they have fed for ſome days in fe upon 
the young and tender leaves, they find the 


neſt itſelf, and all the entrances to it, too ſmall 
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for the increaſed ſize of their bodies. To re- 
medy this inconveniency, theſe diſguſting rep- 
tiles know how to enlarge both the neſt and 
its paſſages by additional operations accommo- 
dated to their preſent ſtate. Into theſe new 
lodgings they retire when they want to repoſe, 
to ſcreen themſelves from the injuries of the 
weather, or to caſt their ſkins. In fine, after 
eaſting their ſkins ſeveral times, the time of 
their diſperſion arrives. From the beginning 
to near the end of June, they lead a ſolitary 
life. Their ſocial diſpoſition is no longer 
felt. Each of them ſpins a pod of coarſe 
browniſh filk. In a few days they are changed 
into chryſalids; and, in eighteen or twen- 
ty days more, they are transformed into but- 
tet- flies. 

Caterpillars of another ſpecies, which Reau- 
mur diſtinguiſhes by the appellation of the 
proceſionary caterpillar, live in ſociety till their 
transformation into flies. Theſe caterpillars 
are of the hairy kind, and are of a reddiſh co- 
lour. They inhabit the oak, 2nd feed upon 
its leaves. When very young, they have no 
fixed or general habitation. But, after they 
Have acquired about one half of their natural 
ſize, they aſſemble together, and conftruQ # 
2! | neſt 
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neſt ſufficient to accommodate the whole, 
The neſts of theſe caterpillars are attached to 
the trunks of the oak, and are ſituated fome- 


times near the earth, and ſometimes ſeven or 


eight. feet above its ſurface. They conſiſt of 
different ſtrata, or layers, of ſilk, which are 
ſpun by the united labour of the whole com- 
munity. Their figure is neither ſtriking nor 
uniform. On the part of the oak to which 
they are fixed they form a protuberance ſimi- 
lar to thoſe knots which are ſeen upon trees. 
This protuberance ſometimes reſembles a ſeg- 
ment of a circle, and ſometimes it is three or 
four times longer than it is broad. Some of 
theſe neſts are from eighteen to twenty inches 
long, and from five to fix inches wide. 
About the middle of their convexity, they of- 
ten riſe more than four inches above the ſur- 
face of the tree. Between the trunk of the 
tree and the layers of ſilk a ſingle hole is 
left, to allow the animals to go out in queſt of 
food, and to retire into the neſt after they are 
ſatiated. Notwithſtanding the great bulk of 
theſe neſts, and though there are often three 
or four of them upon the ſame tree, and 
never elevated above the height of diſtinct 
viſion, they are not eaſily perceived ; for 
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the ſilk of which they are compoſed is cine- 
reous, and reſembles, in colour, thoſe moſſes 


with which the trunk of the oak is generally 


covered. 
The inhabitants of a neſt, which are nume- 


rous, march out, about the ſetting of the ſun, 
to forage, under the conduct of a chief or 
leader, all whoſe movements they uniform- 
ly follow. The order they obſerve is ſingu- 
lar. The firſt rank conſiſts of ſingle ani- 
mals, the ſecond of two, the third of three, 
the fourth of four, and ſometimes more. In 
this manner they proceed in queſt of food with 
all the regularity of 'diſciplined troops. The 
chief or leader has no marks of pre-emi- 
nence; for any individual that happens firſt to 
iſſue from the neſt, from that circumſtance 
alone, becomes the leader of an expedition. 
After making a full repaſt upon the neigh- 
bouring leaves, they return to the neſt in 
the ſame regular order; and this practice 
they continue during the whole period of 
their exiſtence in the caterpillar ſtate. It 
was from this ſtrange regularity of movement 
that Reaumur, with much propriety, deno- 
minated theſe animals proceſſionary caterpillars 


When arrived at maturity, each indiyidual 
: ſpins 
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ſpins a ſilken pod, is converted into a chryſa- 
lis, and afterwards aſſumes the form of a but- 
terfly. This laſt transformation breaks all the 
bonds of their former aſſociation, and the fe- 
male flies depoſit their eggs, which, when 
hatched, produce new colonies,, who exhibit 
the ſame oeconomy and manners. 

There are ſeveral ſpecies of caterpillars who 
are real republicans, and whoſe diſcipline, 
manners, and genius, are equally diverſified 
as thoſe of the inhabitants of different nations 
and climates. Some, hke particular ſavages, 
conſtruc a kind of hammocks, in which they 
take their victuals, repoſe, and ſpend their 
lives till the period of their transformation. 
Others, like the Arabs and Tartars, conſtruc 
and live in filken tents, and, after conſuming 
the neighbouring herbage, they leave their 
former habitations, and encamp on freſh paſ- 
ture. Under theſe tents they are not only 
protected from the injuries of the weather, but 
they repoſe in them when ſick, or ina ſtate of 
inactivity. They go out of their tents at par- 


ticular times in queſt of food, and often to 


conſiderable diſtances; but they never loſe 


their way back. It is not by ſight that they 
are directed with ſo much certainty to their 


abodes. 
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abodes. Nature has furniſhed them with ano- 
ther guide for regaining their habitations, 
We pave all our ſtreets with ſtones ; but the 
caterpillars cover all their roads with filken 
threads. Theſe treads make white tracks, 
which are often more than a ſixth of an inch 
wide. It is by following theſe ſilken tracks, 
however complicated, that the caterpillars ne- 
ver miſs their neſts. If the road is broke by a 
man's finger drawn along it, or by any other 
accident, the caterpillars are greatly embar- 
raſſed. They ſtop ſuddenly at the interrupicd 
ſpace, and exhibit every mark of fear and of 
difidence. Here the march ſtops, till an in- 
dividual, more bold or more impatient than 
his companions, traverſes the gap. In his paſ- 
ſage, he leaves behind him a thread of filk, 
which ſerves as a bridge or conductor to the 
next that follows. By the progreſſion of num- 
bers, each of which ſpins a thread, the. breach 
is ſoon repaired. We cannot ſuppoſe that 
theſe ſtupid animals cover their roads to 
prevent their wandering. But they never 
wander, becauſe their roads are covered with 
ſilk. In this, as well as in many other in- 
ſtances, Nature obliges animals to embrace 
the moſt eſfectual means of ſelf-preſer- 


vation, 
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vation, and even of conveniency, without 
their perceiving the utility of their own oper- 
ations. The caterpillars, whoſe manners we 
have been deſcribing, ſpin almoſt continually, 
becauſe they are continually obliged to evacu- 
ate a filky matter, ſecreted from their food by 
veſſels deftined for that purpoſe, and included 
in their inteſtines. In obeying this call of Na- 
ture, they effectually ſecure their retreat to 
their neſts, and perhaps their exiſtence. It 
may be ſaid, that caterpillars aſſociate for no 
other reaſon but becauſe they are all produced 
at the ſame time from eggs depoſited near 
each other. But many other ſpecies of ca- 
terpillars, Who are brought to life in the 
very ſame circumſtances, never aſſociate or at 
in concert in the performance of any mutual 
labour. The filk-worms afford a ſimilar 
example. It is true, they ſpontaneouſly re- 
main aſſembled in the ſame place, which 
is of great advantage to manufacture. But 
the individuals of other ſpecies diſperſe im- 
mediately after birth, and never re-unite. 
Spiders, when newly hatched, begin with 
ſpinning a web in common; but they ſoon 
terminate this aſſociation by devouring one 
another. | 3 


As 
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As caterpillars do not engender till they 
arrive at the butterfly ſtate, their aſſociati- 
ons have no reſpect to the rearing or edu- 
cation of young. Self-preſervation and indi- 
vidual conveniency are the only bonds of 
their union. A perfect equality reigns among 
them, without any diſtinction of ſex, or even 
of ſize. Each takes his ſhare of the common 
labour; and the whole ſociety, which conſti- 
tutes but one family, is the genuine iſſue of 
the ſame mother. 

The aſſociation and oeconomy of the 
common ants merit ſome attention. With 
wonderful induſtry and activity they col- 
lect materials for the conſtruction of their 
neſt. They unite in numbers, and aſſiſt 
each other in excavating the earth, and in 
tranſporting to their habitation bits of ſtraw, 
ſmall pieces of wood, and other ſubſtances 
of a ſimilar kind, which they employ in 
lining and ſupporting their ſubterraneous 
galleries. The form of their neſt or hill is 
ſomewhat conical, and, of courſe, the water, 
when it rains, runs eaſily off, without pene- 
trating their abode. Under this hill there arc 
many galleries or paſſages which DOD 

WI 
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| with each other, and reſemble the ſtreets of a 
ſmall city. | 

The ants not only aſſociate for the pur- 
poſe of conſtructing a common habitation, 
but for cheriſhing and protecting their off- 


ſpring. Every perſon muſt have often ob- 


ſerved, when part of a neſt is ſuddenly 


expoſed, their extreme ſolicitude for the 


preſervation of their chryſalids or nymphs, 
which often exceed the ſize of the animals 
themſelves, With amazing dexterity and 
quickneſs the ants tranſport their nymphs 
into the ſubterraneous galleries of the neſt, 
and place them beyond the reach of any 
common danger. *The courage and fortitude 
with which they .defend their young is no 
leſs aſtoniſhing. The body of an ant was 
cut through the middle, and, after ſuffering 
this cruel treatment, ſo ſtrong was its parental 
affection, with its head, and one half of 
the body, it carried off eight or ten nymphs. 
They go to great diſtances in ſearch of 
proviſions. Their roads, which are often 
winding and involved, all terminate in the 
neſt. | 

The wiſdom and foreſight of the ants 
have been celebrated from the remoteſt an- 
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tiquity. It has been aſſerted and believed, 
for near three thouſand years, that they 


lay up magazines of provifions for the win- 


ter, and that they even cut off the germ 


of the grain to prevent it from ſhooting, 
But the ancients were never famed for ac- 
curate reſearches into the nature and oper- 
ations of inſects. Theſe ſuppoſed maga- 
zines could be of no uſe to the ants; for, 
like the marmots and dormice, they fleep 
during the winter. A very moderate de- 
gree of cold is ſufficient to render them 
torpid. In faQ, it is now well known that 
they amaſs no magazines of proviſions, 
The grains which, with ſo much induſtry 
and labour, they carry to their neſt, are 
not intended to be food to the animals, but, 
hke the bits of ſtraw and wood, are employ- 
ed as materials in the conſtruction of their ha- 
bitation. | 
2. Improper Societies. —Many animals are 
gregarious, though they unite not with a 
view to any joint operation, ſuch as con- 
ſtruting common habitations, or mutually 
and indiſcriminately nouriſhing and proteQ- 
ing the offspring produced by the whole 
ſociety, 
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ſociety. But, even among animals of this 
deſcription, there are motives ox bonds gf aſſo- 
ciation, and, in many inſtances, they mutual- 
ly aſſiſt and defend each other from hoſtile 
aſſaults. | 

The ox is a gregarious animal. When 
a herd of oxen are paſturing in a meadow, 
if a wolf makes his appearance, they inſtantly 
form themſelves in battle array, and preſent 
their united horns to the enemy. This warlike 
diſpoſition often intimidates the wolf, and 
obliges him to retire. 


In winter, the hinds and young fr 


aſſociate, and form herds which are always 
more numerous in proportion to the ſeverity 
of the weather. One bond of their ſocie- 
ty ſeems to be the advantage of mutual 
warmth derived from each other's bodies. 
In ſpring they diſperſe, and the hinds con- 
ceal themſelves in the foreſts, where they 
bring forth their young. The young ſtags, 
however, continue together; they love to 
browſe in company; and neceſſity alone forces 
them to ſeparate. 

The Count de Buffon . ſheep as 
ſtupid creatures, which are incapable of de- 
ſending themſelves againſi the attacks of any 


rapacious 
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rapacious animal. He maintains that the race 
muſt lang ago have been extinguiſhed, if man 
had not taken them under his immediate pro- 
tection. But Nature has furniſhed every ſpe. 
cies of animated beings with weapons and arts 
of defence which are ſufficient for individual 


preſervation as well as the continuation of the 


kind. Sheep are endowed with a ſtrong aſſo- 
ciating principle. When threatened with an 
attack, like ſoldiers, they form a line of bat- 
tle, and boldly face the enemy. In a natural 
ſtate, the rams conſtitute one half of the flock. 
They join together and form the front. When 
prepared in this manner for repelling an aſ- 
fault, no lion or tiger can reſiſt their united 
impetuoſity and force. 

A family of hogs, when in a ſtate of natu- 
ral liberty, never ſeparate till the young have 
acquired ſtrength ſufficient to repel the wolf. 
When a wolf threatens an attack, the whole 
family unite their forces, and bravely defend 
each other. 

The wild dogs of Africa hunt in packs, and 
carry on a perpetual war againſt other rapaci- 
vus animals. The jackals of Afia and Africa 
likewiſe hunt in packs. But, though animals 
of this kind mutually aſſiſt each other in killing 


prey, 
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prey, individual ad vantage is the chief, if not 
the only bond of this temporary union. 
Another kind of ſociety is obſervable among 
domeſtic animals. Horſes and oxen, when de- 
pri ved of companions of their own ſpecies, aſ- 
ſociate, and diſcover a viſible attachment. A 
dog and an ox, or a dog and a cow, when 
placed in certain circumſtances, though the 
ſpecies are remote, and even hoſtile, acquire a 
ſtrong affection for each other. The ſame 
kind of aſſociation takes place between dogs 
and cats, between cats and birds, &c. If do- 
meſtic animals had a ſtrong averſion to one 
another, man could not derive ſo many advan- 
tages from them.. Horſes, oxen, ſheep, &c. 
by browſing promiſcuouſly together, augment 
and meliorate the common. paſture. By living 
under the ſame roof, and feeding i in common, 
this aſſociating principle is ſtrengthened and 
modified by habit, which often commences 


fined in an incloſure, diſcovers every mark of 
uneaſineſs. He becomes reſtleſs, neglects his 
food, and breaks through every fence in order 
to join his companions in a neighbouring field. 
Oxen and cows will not fatten in the fineſt 
paſture, if they are deprived of ſociety. 


From 


- 


immediately after birth. A ſingle horſe con- 
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From the facts and remarks contained in this 
chapter, it ſeems to be evident, that the prin. Wi 
ciple of aſſociation in man, as well as in many 
other animals, is purely inſtindtive; and that 
this principle may be ſtrengthened and modi- 
fied by the numberleſs advantages derived from 
it, by imitation, by habit, and by many other 
circumſtances. 


Af. 
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CHAPTER XVI. 
Of the Decility of Animals. 


O F all animals capable of culture man is 
the moſt ductile. By inſtruction, imitation, 
and habit, his mind may be moulded into any 
form. It may be exalted by ſcience and art 
to a degree of knowledge, of which the vul- 
gar and uninformed have not the moſt diſtant 
conception. The reverſe is melancholy. When 
the human mind as left to its own operations, 
and deprived of almoſt every opportunity of 
ſocial information, it ſinks fo low, that it is 
nearly rivaled by the moſt ſagacious brutes. 
The natural ſuperiority of man over the other 
animals, as formerly remarked, is a neceſſary 
teſult of the great number of inſtincts with 
which his mind is endowed. Theſe inſtincts 
are gradually unfolded, and produce, after a 
mature age, treaſon, abſtraction, invention, 
ſcience. To confirm this truth, it would be 
fruitleſs to have recourſe to metaphyſical argu- 
ments, which generally miſlead and bewilder 

human 
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human reaſon. A diligent attention to the 
actual operations of Nature is ſufficient to 
convince any mind that is not warped and de- 
ceived by popular prejudice, the fetters of au- 
thorities, as they are called, whether ancient 
or modern, or by the vanity of ſupporting 
preconceived opinions and favourite theories. 
Let any man reflect on the progreſs of children 
from birth to manhood. At firſt, their in- 
ſtincts are limited to obſcure ſenſations, and 
to the performance of a few corporeal actions, 
to which- they are prompted, or rather com- 
pelled, by certain ſtimulating impulſes unne- 
ceſſary to be mentioned. In a few months, 
their ſenſations are perceived to be more diſ- 
tin, their bodily actions are better directed, 
new inſtincts are unfolded, and they aſſume a 
greater appearance of rationality and of men- 
tal capacity. When flill farther advanced, 


and after they have acquired ſome uſe of lan- 1 


guage, and ſome knowledge of natural objects, 
they begin to reaſon; but their reaſonings are 
feeble, and often prepoſterous. In this man- 


ner they uniformly proceed in improvement 


till they are actuated by the laſt inſtinct, at ot 
near the age of p.berty. After this period, 
they reaſon with ſome degree of perſpicuity 


and 
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and juſtneſs. But, though their whole in- 


ſtincts are now unfolded and in action, every 
power of their minds requires, previous to its 
utmoſt exertions, to be agitated and poliſhed by 
an examination of a thouſand natural and arti- 
ficial objects, by the experience and obſervati- 
ons of thoſe with whom they affociate, by 
public or private inſtruction, by ſtudying the 
writings of their predeceſſors and contempo- 
raries, and by their own refleQions, till they 
arrive at the age of thirty-five. Previous to 
that period, much learning may have been ac- 
quired, much genius may have been exerted ; 
but, before that time of life, judgment, ab- 
ſtraction, and the» reaſoning faculty, are not 
fully matured. This progreſs is the genuine 
operation of Nature, and the gradual ſource of 
human ſagacity and mental powers. The ſame 
progreſs is to be obſerved in the powers of the 
body. It arrives, indeed, ſooner at perfection 
than the mind. But, if the progreſs of the 
mind greatly preceded that of the body, what 
a miſerable and aukward figure would human 
beings, at an early period of their exiſtence, 
exhibit ? Active and vigorous minds, ſtimulated 
to command what the organs of their bodies 


were unable to obey, would produce peeviſh- 
Vor. II. neſs 
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neſs, anger, regret, and every diſtreſſing paf. 


ſion. 

The bodies of men, though not ſo ductile 
as their minds, are capable, when properly 
managed by early culture, of wonderful ex- 
ertions. Men, accuſtomed to live in poliſhed 
ſocieties, have little or no idea of the activity, 


the courage, the patience, and the perſevering 
induſtry of ſavages, when ſimply occupied 


in hunting wild animals for food to them- 
ſelves and their families. The hunger, the 
fatigue, the hardſhips, which they not only 
endure, but deſpiſe with fortitude, would 
amaze and terrify the imagination of any civi- 
lized European. 

Beſide man, many other animals are caps 
ble of being inſtructed. The ape-kind, and 
eſpecially the larger ſpecies of them, imitate 
the actions of men without any inſtruQion. 


This imitation they are enabled to perform 
with the greater exaQneſs, on account of their 
ſtructure. The orang- outang, a native of the 


ſouthern regions of Africa and India, is as tal 
and as ſtrong as a man. He has no tail. 
His face is flat. His arms, hands, toes, and 
nails, are perfectly ſimilar to ours. He walks 


conſtantly on end; and the features of his 
viſage 
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viſage make a near approach to thoſe of the 
human countenance. He has a beard on his 
chin, and no more hair on his body than men 
have when in a ſtate of nature. He knows 
how to bear arms, to attack his enemies 
with ſtones, and to defend himſelf with a club. 
Of all the apes, the orang-outang, | or wild 
man, as he is called by the Indians, has the 
greateſt reſemblance to man both in the ſtrue- 
ture of his body and in his manners. There 
are two ſuppoſed ſpecies of orang-outang, a 
larger and a ſmaller. The latter has been ſe- 
veral times brought to Europe, and accurate 
deſcriptions has been given both of his exter- 
nal and internal parts. But, with regard to 
the larger kind, who is ſaid to exceed the or- 
dinary ſtature of man, we have: nothing to 
rely on but the relations of travellers. Bontius, 
who was chiet phyſician in Batavia, affirms 
expreſsly, that he ſaw, with admiration, ſe- 
veral individuals of this ſpecies walking on 
their two feet. Among others, he remarked 
a female, who ſeemed to have a ſenſe of mo- 
deſty, who covered her face with her hands 
when men approached her. with whom ſhe 
was unacquainted, who wept, groaned, and 
ſeemed to want nothing of humanity but the 
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faculty of ſpeech “. Many other ſurpriſing 
actions performed by this animal are recorded 
by different voyagers, which it 1s unneceſſary 
to repeat, eſpecially as we have a ſufficient 
number of facts atteſted by unequivocal evi- 
dence. The Count de Buffon, with much 
probability, conſiders what are called the 
large and ſmall orang-outangs to be the 
fame ſpecies of animals; for thoſe hither- 
to brought to Europe were very young, 
and had not acquired one half of their ſta- 
ture. 
The orang-outang, fays Buffon, which 
I ſaw, walked always on two feet, even 
* when carrying things of conſiderable weight. 
His air was melancholy, his movements 
'© meaſured, his diſpoſitions gentle, and very 
different from thoſe of other apes. He had 
neither the impatience of the Barbary ape, 
the maliciouſneſs of the baboon, nor the ex- 
© travagance of the monkeys. It may be al- 
© ledged that he had the benefit of inſtructi- 
on; but the apes, which I ſhall compare 
* with him, were educated in the ſame man- 
ner. Signs and words were alone ſufficient 
3 


* Jac, Bont. Hiſt. Nat. Ind. cap. 32. 


* 


** 
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to make our ourang-outang act: But the ba- 
boon required a cudgel, and the other apes 
a whip ; for none of them would obey with- 
out blows. I have ſeen this animal preſent 
his hand to conduct the people who came to 
viſit him, and walk as gravely along with 
them as if he had formed a part of the com- 


pany. [I have ſeen him fit down at table, 


unfold his towel, wipe his lips, uſe a ſpoon 
or a fork to carry the victuals to his mouth, 
pour his liquor into a glaſs, and make it 
touch that of the perſon who drank along 
with him. When invited to drink tea, he 
brought a cup and a ſaucer, placed them on 


the table, put in ſugar, pbured out the tea, 


and allowed it to cool before he drank it. 
All theſe actions he performed without any 
other inſtigation than the ſigns or verbal or- 
ders of his maſter, and often of his own ac- 
cord. He did no injury to any perſon : He 


even approached company with circumſpec- 


tion, and preſented himſelf as if he wanted 
to be careſſed. He was very fond of dain- 
ties, which every body gave him : And, as 
his breaſt was diſeaſed, and he was afflicted 
witha teazing cough, this quantity of ſweet- 
meats undoubtedly contributed to ſhorten 
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twelve months. 


riese eser r 


his life. He lived one ſummer in Paris, and 
died in London the following winter. He 
eat almoſt every thing; but preferred ripe 
and dried fruits to all other kinds of food. 
He drank a little wine, but ſpontaneouſ- 
ly left it for milk, tea, or other mild li- 


quors *. 


M. de la Broſſe purchaſed two ourang- 
outangs from a Negro, whoſe age exceeded not 


© Theſe animals, he re- 


marks, have the inſtin of fitting at table 
like men. They eat every kind of food with- 
out diſtinction. They uſe a knife, a fork, 
or a ſpoon, to cut or lay hold of what is 
put upon their plate. They drink wine 
and other liquors. We carried them aboard, 
At table, when they wanted any thing, they 
made themſelves be underſtood by the cabin- 
boy : And, when the boy refuſed to give 
them what they demanded, they ſometimes 
became enraged, ſeized him by the arm, bit, 
and threw him down.—The male was ſciz- 
ed with ſickneſs in the road. He made 
himſelf be attended as a human being. He 
was eyen twice bled in the right arm: 


* 


c 


A 


K 


7 Buffon, vol. 8. page 86. tranſ. 


* And, 


* 


5 
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And, whenever he found himſelf after- 
wards in the ſame condition, he held out 
his arm to be bled, as if he knew that he 
had formerly received benefit from that oper- 
ation.' 

We are informed by Francis Pyrard, * that, 
in the province of Sierra-Leona, there 1s a 
ſpecies of animals called barzs, (the orang- 
outang), who are ſtrong and well limbed, 
and ſo induſtrious, that, when properly train- 
ed and fed, they work like ſervants; that 
they generally walk on the two hind- feet; 
that they pound any ſubſtances in a mortar; 
that they go to bring water from the river 
in ſmall pitchers, which they carry full on 
their heads. But, when they arrive at the 
door, if the pitchers are not ſoon taken off, 
they allow them to fall; and, when they 


perceive the pitcher overturned and broken, 


they weep and lament “. With regard to 


the education of theſe animals, the teſtimony 
of Schoutton correſponds with that of Pyrard. 


5 


They are taken, ſays he, with ſnares, 


* taught to walk on their hind-feet, and to 


© uſe 


Voyages de Frangois Pyrard, tam. 2, page 331. 
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c 


uſe their fore-feet as hands in performing 


different operations, as rinſing glaſſes, car- 


4 
c 
4 


8 


rying drink round the company, turning 
a ſpit, &c.*. Guat informs us, that he 
ſaw at Java a very extraordinary ape. It 
was a female. She was very tall, and often 
walked erect on her hind-feet. On theſe oc- 
caſions, ſhe concealed with her hands the 
parts which diſtinguiſh the ſex.—She made 
her bed very neatly every day, lay upon her 
ſide, and covered herſelf with the bed-clothes. 
When her head ached, ſhe bound it up 
with her handkerchief; and it was amuſ- 
ing to ſee her thus hooded in bed. I could 
relate many other little articles which ap- 
peared to be extremely ſingular. But I ad- 
mired them not ſo much as the multitude; 
becauſe, as I knew the deſign of bringing 
her to Europe to be exhibited as a ſhew, I 1 
was inclined to think that ſhe had been 
taught many of theſe monkey tricks, which 
the people conſidered as being natural to 
the animal. She died in our ſhip, about the - 
latitude of the Cape of Good Hope. The 

; | figure 


# Voyages de Schoutton aux Indes Orientales, 
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figure of this ape had a very great reſem- 
« blance to that of man *. 

We have now enumerated the principal 
facts regarding this extraordinary animal, 
which have been related by voyagers of credit, 
and by thoſe who have ſeen and examined him 
in Europe ; and ſhall only remark, that, not- 
withſtanding the great ſimilarity of his ſtruc- 
ture and organs to thoſe of the human ſpecies, 
his genius and talents ſeem to be very limit- 
ed. The form of his body enables him to imi- 
tate every human action. But, though he has 
the organs of ſpeech, he is deſtitute of arti- 
culate language. If, however, he were do- 
meſticated, and proper pains beſtowed for in- 
ſtructing him, he might unqueſtionably be 
taught to articulate. But, ſuppoſing this 
point to be obtained, if he remained incapable 
of reflection, if he was unable to comprehend 
the meaning of words, or to diſcover by his 
expreſſions a degree of intellect greatly ſuperi- 
or to that of the brute creation, which I ima- 
gine would be the caſe, he could never, as 
ſome authors have held forth, be exalted to 
the diſtinguiſhed rank of human beings. 


a Of 


Voyages de Fran. le Guat, tom. 2. page 96. 


293 THE PHILOSOPHY 


Of all quadrupeds, of whoſe hiſtory and 
manners we have any proper knowledge, the 
elephant is moſt remarkable both for docility 
and underſtanding. Though his ſize is enor- 
mous, and his members rude and diſpropor- 
tioned, which give him, at firſt fight, the 
aſpect of dullneſs and ſtupidity, his genius is 
great, and his ſagacious manners, and his ſe- 
date and collected deportment, are almoſt in- 
credible. He is the largeſt and ſtrongeſt of 
all terreſtrial animals. Though naturally 
brave, his diſpoſitions are mild and peacea- 
ble. He is an aſſociating animal, and ſel- 
dom appears alone in the foreſts. When in 
danger, or when they undertake a depredato- 
ry expedition into cultivated fields, the ele- 
phants aſſemble in troops. The oldeſt takes 
the lead; the next in ſeniority brings up the 
rear; and the young and the feeble occupy 
the center. In the foreſts and ſolitudes they 
move with leſs precaution; but never ſepa- 
rate ſo far aſunder as to render them incapa- 
ble of affording each other mutual aſſiſtance 
when danger approaches. A troop of ele- 
phants conſtitutes a moſt formidable band. 
Wherever they march, the foreſt ſeems to 
fall before them. They bear down the 

branches 
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branches upon which they feed ; and, if they 
enter an incloſure, they ſoon deſtroy all the 
labours of the huſbandman. Their invaſi- 
ons are the more tremendous, as there is hard- 
ly any means of repelling them ; for, to at- 
tack a troop when thus united, would re- 
quire a little army. It is only when one 
or two elephants happen to linger behind the 
reſt, that the hunters dare exert their art and 
ingenuity in making an attack ; for any at- 
tempt to diſturb the troop would certainly 
prove fatal to the aſſailants. When an inſult 
is offered, the elephants inſtantly move for- 
ward againſt the offender, toſs him in the air 
with their tuſks, and afterwards trample him 
to pieces under their feet, or rather pillars of 
fleth and bone. Let not the character of this 
noble aud majeſtic animal, however, be miſ- 
repreſented. With force and dignity he re- 
| ſents every affront ; but, when not diſturbed 
by petulance or actual injury, he never 
ſhows an hoſtile intention either againſt man 
or any other animal. Elephants live entirely 
on vegetables, and have no thirſt for blood. 
Such is their ſocial and generous diſpoſition, 
that, when an individual chances to meet 
with a luxurious ſpot of paſture, he immedi- 

| ately 
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ately calls to his companions, and invites 
them to partake of his good fortune. 

The elephant poſſeſſes all the ſenſes in per- 
fection: But, in the ſenſe of touching, he ex- 
cells all the brute creation. His trunk is the 
chief inſtrument of this ſenſe. In an elephant 
of fourteen feet high, the trunk is about 
eight feet long, and five feet and an half in 
circumference at the baſe. Ir is a large fleſhy 
tube, divided through its whole extent by a 
ſeptum or partition. It 1s capable of motion 
in every direction. The animal can ſhorten 
or lengthen it at pleaſure. It anſwers every 
purpoſe of a hand; for it graſps large objec: 
with great force, and its extremity can lay 
hold of a fixpence, or even of a pin. The 
trunk of the elephant affords him the ſame 
means of addreſs as the ape. It ſerves the 
purpoſes of an arm and a hand. By this in- 
ſtrument, the elephant conveys large or ſmall 
bodies to his mouth, places them on his back, 
embraces them faſt, or throws them forcibly 
to a diſtance. In a ſtate of nature and per- 
fect freedom, the diſpoſitions of the elephant 
are neither ſanguinary nor ferocious. They 

are gentle creatures, and never exert their 
ſtrength, or employ their weapons, but in de- 
| fending 
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fending themſelves or protecting their com- 
panions. Even when deprived of the inſtruc- 
tion of men, they poſſeſs the ſagacity of the 
beaver, the addreſs of the ape, and the acute- 
neſs of the dog. To theſe mental talents are 
added the advantages of amazing bodily 
ſtrength, and the experience and knowledge 
he acquires by living at leaſt two centuries. 
With his trunk he tears up trees. By a puſh 
of his body he makes a breach in a wall. To 
this prodigious ſtrength he adds courage, pru- 
dence, and coolneſs of deportment. As he 
never makes an attack but when he receives 
an injury, he is univerſally beloved; and all 
animals reſpect, becauſe none have any rea- 
ſon to fear him. In all ages, men have en- 
tertained a veneration for this moſt magnifi- 
cent and ſagacious of terreſtrial creatures. 
The ancients regarded him as a miracle of 
Nature, and he is, in reality, one of her 
greateſt efforts. But they have greatly exag- 
gerated his faculties. Without heſitation, 
they have aſcribed to him high intellectual 
powers and moral virtues. Pliny, Elian, 
Plutarch, and other authors of a more modern 
date, have beſtowed on the elephant not only 
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rational manners, but an innate religion, 2 
Kind of daily adoration of the ſun and moon, 
the uſe of ablution before worſhip, a ſpirit of 
divination, piety toward heaven and their 
fellow creatures, whom they aſſiſt at the ap- 
proach of death, and, after their deceaſc, 
bedew them with tears, and cover their bo- 
dies with earth. 

When tamed and inſtruded he man, the 
elephant is ſoon rendered the mildeſt and 
moſt obedient of all domeſtic animals. He 
loves his keeper, careſſes him, and anticipates 
his commands. He learns to comprehend 
ſigns, and even to underſtand the expreſſion 
of : ſounds. He diſtinguiſhes the tones of 
command, of anger, and of approbation, and 
regulates his actions by his perceptions. The 
voice of his maſter he never miſtakes. His 
orders are executed with alacrity, but with 
out any degree of precipitation. His move- 
ments are always meaſured and ſedate, and 
his character ſeems to correſpond with the 
gravity of his maſs. To accommodate thoſe 
who mount him, he readily learns to bend 
his knees. With his trunk he ſalutes Is 
friends, uſes it for raiſing burdens, and aſliſts 
in loading himſelf, He loves to be clothed, 
and 


— 


0 
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and ſeems to be proud of gaudy trappings. 
In the ſouthern regions, he is employed in 
drawing waggons, ploughs, and chariots. © I 
was eye-witneſs, ſays P. Philippe, © to the 


following facts. At Goa, there are always 
ſome elephants employed in the building 
of ſhips. I one day went to the fide of the 
river, near which a large ſhip was building 
in the city of Goa, where there is a large 
area filled with beams for that purpoſe. 
Some men tie the ends of the heavieſt beams 
with a rope, which is handed to the ele- 


phant, who carries it to his mouth, and, 


after twiſting it round his trunk, draws it, 
without any conductor, to the place where 
the ſhip 1s building, though it had only 
once been pointed out to him. He ſome- 
times drew beams ſo large that more than 
twenty men would have been unable to move. 
But, what ſurpriſed me ſtill more, when other 
beams obſtructed the road, he elevated the 


ends of his own beams that they might run 


ealily over thoſe which lay in his way. Could 
the moſt enlightened man do more * 


When at work, the elephant draws equally, 
and, if properly managed, never turns reſ- 


tive. 


* Voyage d' Orient. page 367. 
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tive. The man who conducts the animal 
generally rides on his neck, and employs a 
hooked iron rod, or a bodkin, with which 
he pricks the head or ſides of the ears, in or- 
der to puſh the creature forward, or to make 
him turn, But words are commonly ſuffici- 
ent. The attachment and affection of the ele- 
phant are ſometimes ſo ſtrong and durable 
that he has been known to die of grief, when, 
in an unguarded paroxyſm of rage, he had 
killed his guide. 

Before the invention of gun-powder, cle 
phants were employed in war by the African 
and Aſiatic nations. From time immemo- 
« rial,” ſays Schouten, the Kings of Ceylon, 
* of Pegu, and of Aracan, have uſed ele- 
phants in war. Naked ſabres were tied to 
© their trunks, and on their backs were fixed 
* {mall wooden caſtles, which contained five 
or fix men armed with javelins, and other 
© weapons *” The Greeks and Romans, 
however, ſoon became acquainted with the 
nature of theſe monſtrous warriors. They 
opened their ranks to let the animals paſs, 
and directed all their weapons, not againſt 


* 


the 


* Voyage de Schouten, page 32. 
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the elephants, but their conductors. Since fire 
has now become the element of war, and the 
chief inſtrument of deſtruction, elephants, who 
are terrified both at the flame and the noiſe, 
would be more dangerous than uſeful in our 
modern battles, The indian Kings, however, 
ſill arm elephants in their wars. In Cochin, 
and other parts of Malabar, all the warriors 
who fight not on foot are mounted on ele- 
phants?. The ſame practice obtains in Ton- 
quin, Siam, and Pegu. In theſe countries, 
the kings and nobles at public feſtivals, are al- 
ways preceded and followed by numerous 
trains of elephants, pompouſly adorned with 
pieces of ſhining metal, and clothed with rich 


garments. Their tuſks are ornamented with 


rings of gold and ſilver; their ears and cheeks 
are painted with various colours; they are 
crowned with garlands ; and a number of ſmall 
bells are fixed to different parts of their bo- 


dies. They delight in gaudy attire; for they 


are chearful and careſſing in proportion to the 
number and ſplendour of their ornaments. 
The Aſiatics, who were very anciently civi- 


lized, perceiving the ſagacity and docility of 


» 


* Thevenot, tom. 3. pag. 261. 
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the elephant, educated him in a ſyſtematic 
manner, and modified his diſpoſitions accord- 7 
ing to their own manners, and the uſeful la. 
bours in which his ſtrength and dexterity could 
be employed. 

A domeſtic elephant performs more labour 
than could be accompliſhed by ſix horſes; but 
he requires much care and a great deal of Jn | 
food. He is ſubject to be over-heated, and Wi 
muſt be led to the water twice or thrice a-day. 1 
He eafily learns to bathe himſelf. . With 
his trunk he ſucks up large quantities of wa- 
ter, carries it to his mouth, drinks part of 
it, and, by elevating his trunk, makes the 
remainder run over every part of his body. 
To give ſome idea of the labour he performs, ' 
1 and the docility of his diſpoſitions, it is worthy 
1 of remark, that, in India, all the bales, ſacks, 
| and tuns, tranſported from one place to ano- 
1 ther, are carried by elephants. They carry 
1 burdens on their bodies, their necks, their 
tuſks, and even in their mouths, by giving 
them the end of a rope, which they hold fait 
with their teeth. Uniting ſagacity with 
firength, they never break or injure any thing 
1 committed to their charge. From the margins FLY 
4 of the rivers, they put weighty bundles into 2 4 
1 boats 15 
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boats without wetting them, lay them down 
gently, and arrange them where they ought to 
be placed. When the goods are diſpoſed as 
their maſters direct, they examine with their 
trunks whether the articles are properly ſtow- 
ed; and, if a caſk or tun rools, they go ſpon- 
taneouſly in queſt of ſtones to prop and render 
it firm. 

In the elephant, the ſenſe of ſmelling is 
acute, and he is paſſionately fond of odo- 
riferous flowers, which he collects one by 
one, forms them into a noſegay, and, af- 
ter gratifying his noſe, conveys them to his 
mouth. | 

In India, the domeſtic elephants, to whom 
the uſe of water is as neceſſary as that of air, 
are allowed every poſſible conveniency for 
bathing themſelves. The animal goes into a 
river till the water reaches his belly. He 
then lies down on one ſide, fills his trunk ſe- 
veral times, and dexterouſly throws the water 
on ſuch parts as happen to be uncovered. 
The maſter, after cleaning and currying one 
fide, deſires the animal to turn to the other, 
which command he obeys with the greateſt 
alacrity; and, when both ſides have been 
properly cleaned, he comes out of the river, 


* and 
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and ſtands ſome time on the bank to dry 
himſelf. The elephant, though his maſs be 


enormous, is an excellent ſwimmer; and, of 


courſe, he is of great uſe in the paſſage of ri- 


vers. When employed on occaſions of this 
kind, he is often loaded with two pieces of 
cannon which admit three or four pound balls, 
beſide great quantities of baggage and ſeveral 
men fixed to his ears and his tail. When 
thus heavily loaded, he ſpontaneouſly enters 
the river, and ſwims over with his trunk ele- 
vated in the air for the benefit of reſpiration. 
He is fond of wine and ardent ſpirits. By 
ſhowing him a veſſel filled with any of theſe 
liquors, and promiſing him it as the reward of 
his labours, he is induced to exert the greateſt 


efforts, and to. perform the moſt painful 


taſks. The elephant, as we are informed by 
M. de Buſſy, quoted by the Count de Buffon, 
is employed in dragging artillery over moun- 
tains, and, on theſe occaſions, his ſagacity 
and docility are conſpicuous. Horſes or oxen, 
when yoked to a cannon, make all their ex- 
ertions to pull it up a declevity. But the 
elephant puſhes the breach forward with his 
front, and, at each effort, ſupports the car- 
riage with his knee, which he places againſt 
=o the 
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the wheel. He ſeems to underſtand what his 
cornack, or conductor, ſays to him. When 
his conductor wants him to perform any pain- 
ful labour, he explains the nature of the oper- 
ation, and gives the reaſons which ſhould in- 
duce him to obey. If the elephant ſhows a 
reluctance to the taſk, the cornack promiſes 
to give him wine, arrack, or any other article 
that he is fond of, and then the animal exerts 
his utmoſt efforts. But to break any pro- 
miſe made to him 1s. extremely dangerous. 
Many cornacks have fallen victims to indiſ- 
cretions of this kind. At Dehan, ſays M. 
de Buſly, © an elephant, from revenge, killed 
his cornack. The man's wife, who beheld 
the dreadful ſcene, took her two children, 
* and threw them at the feet of the enraged ani- 
* mal, ſaying, Since you have flain my huſband, 
* take my life alſo, as well as that of my children. 
The elephant inſtantly ſtopped, relented, 
and, as if ſtung with remorſe, took the 
eldeſt boy in its trunk, placed him on 
its neck, adopted him for its cornack, and 
would never allow any other perſon to 
mount it. 

From the members of the Royal Academy 
of Sciences, we learn ſome curious facts with 


regard 


bered the affront till it had an opportunity of 


— eb ot ro ras —ü—ükÿ—.m 


knocked him down, and broke two of his 


its trunk ſuch a quantity of water as ſpoiled 


than its addreſs. It looſed, with great eaſe 
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regard to the manners of the Verſailles ele- 
phant. This elephant, they remark, ſeemed 
to know when it was mocked, and remem- 
revenge. A man deceived it, by pretending to þ 
throw ſome food into its mouth. The ani— 
mal gave him ſuch a blow with its trunk as 


ribs. A painter wanted to draw the animal 
in an unuſual attitude, with its trunk elcyat- 
ed, and its mouth open. The painter's ſer— 
vant, to make it remain in this poſition, threw 
fruits into its mouth, but generally made only 
a faint of throwing them. This conduct en- 
raged the elephant; and, as if it knew that 
the painter was the cauſe of this teazing im- 
pertinence, inſtead of attacking the ſervant, 
it eyed the maſter, and ſquirted at him from 


the paper on which he was drawing. Thisele- 


phant commonly made leſs uſe of its ſtrength 


and coolneſs, the buckle of a large double 
leathern ſtrap, with which its leg was fixcd; 
and, as the ſervants had wrapped the buckle 
round with a ſmall cord, and tied many knots 
upon it, the creature, with much deliberation, 
ö | looſed 
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looſed the whole, without breaking eiter the 
ſtrap or the cord. 
It is remarked by le P. Vincent Marie, that 
the elephant, when in a domeſtic ſtate, is high- 
ly eſteemed for his gentleneſs, docility, and 
friendſhip to his governour. When deſtined 
to the immediate ſervice of princes, he is ſen- 
ſible of his good fortune, and maintains a gra- 
vity of demeanour correſponding to the dig- 
nity of his ſituation. But if, on the contrary, 
leſs honourable labours are affigned to him, 
he grows melancholy, frets, and evidently diſ- 
covers that he is humbled and depreſſed. He 
is fond of children, careſſes them, and ap- 
pears to diſcera the innocence of their man- 
ners. The Dutch voyagers relate *, that, by 
giving elephants what is agreeable to them, 
they are ſoon rendered perfealy tame and ſub- 
miſſive. They are ſo ſagacious, that they may 
be ſaid to be deſtitute of the uſe of language 
only. They are proud and ambitious; and 
they are ſo grateful for good uſage, that, as a 
mark of reſpect, they bow their heads in 
paſſing houſes where they have been hoſpi- 
tably 
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tably received. They allow themſelves to 
be led and commanded by a child ; but they 
love to be praiſed and carciſed. When a 
wild elephant is taken, the hunters tie his 
feet, and one of them accoſts and ſalutes him, 
makes apologies for binding him, proteſts that 
no injury is intended, tells him, that, in his 
former condition, he frequently wanted food, 
but that, henceforward, he ſhall be well treat- 
ed, and that every promiſe ſhall be performed 
ix to bim. This ſoothing harangue is no ſooner 
[ finiſhed than the elephant placidly follows the 
hunter“. From this fact, however, we muft 
not conclude rhat the elephant underſtands 
language, but that, like the dog, he has a 
ſtrong diſcerning faculty. He diſtinguiſhes eſ- 
teem from contempt, friendſhip from hatred, 
and many other emotions which are expreſſed 
by human geſtures and features. For this rea- 
ſon, the elephant is more eaſily tamed by 
mildneſs than by blows. 
I have frequently remarked,” ſays Edward 
Terry f, that the elephant performs many 
actions which ſeem to proceed more from 
| « reaſon 


* 


Voyage d' Orient. du P. Phillippe, pag. 366. 
+ Terry's Voyage to the Eaſt Indies, page 15. 
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rexſon than from inſtindt. He does every 
thing that his maſter commands. If he wants 
to terrify any perſon, he runs upon him 
with every appearance of fury, and, when 
he comes near, ſtops ſhort, without doing 
the perſon the ſmalleſt injury. When the 
maſter chooſes to affront any man, he tells 
the elephant, who immediately collects wa- 
ter aad mud with his trunk, and ſquirts it 
upon the 05jet pointed out to him. The 
Mogul keeps ſome elephants who ſerve as 
executioners to criminals condemned to 
death. When the conductor orders one of 
theſe animals to deſpatch the poor criminals 
quickly, he*tears them to pieces in a mo- 
ment with his feet; But, if deſired to tor- 
ment them ſlowly, he breaks their bones one 
* after another, and makes them ſuffer a pu- 
* niſhment as cruel as that of the wheel.“ 
Next to the elephant, the dog ſeems to be 
the molt docile quadruped. A wild dog is a 
paſſionate, ferocious, and ſanguinary animal. 
But, after he is reduced to a domeſtic ſtate, 
theſe hoſtile diſpoſitions are ſuppreſſed, and 
they are ſucceeded by a warm attachment, and 
a perpetual defire of pleaſing. The percepti- 
ons and natural talents of the dog are acute. 


When 
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When theſe are aided by inſtruction, the ſa- 
gacity he diſcovers, and the actions he is taught 
to perform, often excite our wonder. Thoſe 
animals which man has taken under his imme- 
diate protection are taught to perform artificial 
actions, or have their natural inſtincts improv- 
ed, by three modes of inſtruction, puniſhment, 
reward, and imitation. More ductile in his 
nature than moſt other animals, the dog not 
only receives inſtruction with rapidity, but ac- 
commodates his behaviour and deportment to 
the manners and habits of thoſe who command 
him. He aſſumes the very tone of the family 
in which he reſides. Eager, at all times, to 
pleaſe his maſter, or his friends, he furiouſly 
repels beggars; becauſe he probably, from 
their dreſs, conceives them to be either thieves, 
or competitors for food. 

Though every dog, as well as every man, 
is naturally a hunter, the dexterity of both 1s 
highly improved by experience and inſtruction. 
The varieties of dogs, by frequent intermix- 
tures with thoſe of different climates, and per- 
haps with foxes and wolves, are ſo great, and 
their inſtincts are ſo much diverſified, that, 
even though they produce with each other, 
we ſhould be apt to regard them as different 

ſpecies. 
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ſpecies. What a difference between the natu- 
ral diſpoſitions of the ſhepherd's dog, the ſpa- 
niel, and the grey-hound ? The ſhepherd's dog, 
independently of all inſtruction, ſeems to be 
endowed by Nature with an innate attach- 
ment to the preſervation of ſheep and cattle. 
His docility is likewiſe ſo great, that he not 
only learns to underſtand the language and 
commands of the ſheyherd, and obeys them 
with faithfulneſs and alacrity, but, when at 
diſtances beyond the reach of his maſter's 
voice, he often ſtops, looks back, and recog- 
niſes the approbation or diſapprobation of the 
ſhepherd by the mere waving of his hand. He 
reigns at the head of a flock, and is better 
heard than the voice of his maſter. His vigi- 
lance and activity produce order, diſcipline, 
and ſafety. Sheep and cattle are peculiarly 
ſubjected to his management, whom he pru- 
dently conducts and protects, and never 
employs force againſt them, except for the 


preſervation of peace and good order. But, 


when the flock committed to his charge is 
attacked by the fox, the wolf, or other ra- 
pacious animals, he makes a full diſplay 
of his courage and ſagacity. In ſituations 
of this kind, both his natural and acquired 


talents. 
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taleats are exerted. Three ſhepherds dogs are 
ſaid to be a match for a bear, and four for 

a lion. | 
Every perſon knows the docility and ſagaci- 
ty of ſuch dogs as are employed in conduCung - 
blind mendicants. Johannes Faber, as quot- 
ed by Mr. Ray, informs us, that he knew a 
blind beggar who was led through the ſtreets 
of Rome by a middle ſized dog. This dog, 
beſide leading his maſter in ſuch a manner as 
to protect him from all danger, learned to diſ- 
tinguiſh not only the ſtreets, but the houſes 
where his maſter was accuſtomed to receive 
alms twice or thrice a-week. Whenever the 
animal came to any of theſe ſtreets, with 
which he was well acquainted, he would not 
leave it till a call had been made at every 
houſe where his maſter was uſually ſucceſsſul 
in his petitions. When the beggar began to 
aſk alms, the dog, being wearied, lay down to 
reſt ; but the maſter was no ſooner ſerved or 
refuſed, than the dog roſe ſpontaneouſly, and, 
without either order or ſign, proceeded to the 
other houſes where the beggar generally re- 
ceived ſome gratuity. I obſerved, ſays he, 
not without pleaſure and ſurpriſe, that, when 
a halfpenny was thrown from a window, ſuch 
was 
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was the ſagacity and attention of this dog, 
that he went about in queſt of it, lifted it 
from the ground with his mouth, and put it 
into his maſter's hat. Even when bread was 
thrown down, the animal would not taſte it, 
unleſs he received a portion of it from the hand 
of his maſter. Without any other inſtruction 
than imitation, a maſtiff, when accidentally 
ſhut out from a houſe which his maſter fre- 
quented, uniformly rung the bell for admit- 
tance. Dogs can be taught to go to market 
with money, to repair to a known butcher, 
and to carry home the meat in ſafety. They 
can be taught to dance to muſic, and to 
ſearch for and find any thing that is loſt®. 
There is a dog at preſent belonging to a gro- 
cer in Edinburgh, who has for ſome time 
amuſed and aſtoniſhed the people in the nejgh- 
bourhood. A man who goes through the 
ſtreets ringing a bell and ſelling penny pies, 
happened one day to treat this dog with a 
pye. The next time he heard the pyeman's 
bell, he ran to him with impetuoſity, ſeized 
him by the coat, and would not ſuffer him to 


paſs. 


* For theſe, and many other inſtances of the ſagacity and do- 


eiſity of the dog, the reader may conſult Synop/is Duadrupedum a 
Joanne Rato, p. 6. c. | 
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paſs. The pyeman, who underſtood what the 
animal wanted, ſhowed him a penny, and 
pointed to his maſter, who ſtood in the ſtreet- 
door, and ſaw what was going on. The dog 
immediately ſupplicated his maſter by many 
humble geſtures and looks. The maſter put a 
penny into the dog's mouth, which he in- 
ſtantly delivered to the pyeman, and re- 
ceived his pye. This traffick between the 
pyeman and the grocer's dog has been daily 
practiſed for months paſt, and ſtill conti- 
nues. 

Dogs, horſes, and even hogs, by rewards 
and puniſhments, and, I am afraid, often 
by cruelty, may be taught to perform ac- 
tions, as we have frequently ſeen in public 
exhibitions, which are truly aſtoniſhing. But 
of theſe we muſt not enter into any detail. 

With regard to the horſe, the gentleneſs of 
his diſpoſitions, and the docility of his tem- 
per, are ſo well and ſo univerſally known, 
that it is unneceſſary to dwell long upon the 
ſubject. To give fome idea of what inſtruc- 
tion horſes receive when in a domeſtic ſtate, 
we ſhall mention ſome traits of their form 
and manners when under no reſtraints. In 
South America the horſcs have multiplied pro- 

digioully, 
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digiouſly, and, in that thinly inhabited coun- 
try, live in perfect freedom. They fly from 
the preſence of man. They wander about in 
troops, and devour, in immenſe meadows, the 
productions of a perpetual ſpring. Wild horſes 
are ſtronger, lighter, and more nervous, than 
the generality of thoſe which are kept in a do- 
meſtic ſtate. They are by no means ferocious. 
Though ſuperior in ſtrength to moſt animals, 
they-never make an attack. When aſſaulted, 
however, they either diſdain the enemy, or 
ſtrike him dead with their heels. They aſſoci- 
ate in troops from mutual attachment, and 
neither make war with other animals nor 
among themſelves. As their appetites are 
moderate, and they have few objeQs to excite 
envy or diſcord, they live in perpetual peace. 
Their manners are gentle, and their tempers 
ſocial. Their force and ardour are rendered 
conſpicuous only by marks of cmulation. 
Y | They are anxious to be foremoſt in the courſe, 
d brave danger in crofling a river, or in leap- 
ning a ditch or precipice; and, it is ſaid, that 
thoſe horſes which are moſt adventurous and 
expert in theſe natural exerciſes, are, when 


domeſticated, the moſt generous, mild, and 
tractable. 


Wild 


_ 
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Wild horſes are taken notice of by ſeveral 
of the ancients. Heredotus mentions white 
wild horſes on the banks of the Hypanis in 
Scythia. He likewiſe tells us, that, in the 
northern part of Thrace, beyond the Danube, 
there were wild horſes covered all over with 
hair five inches in length. The wild horſes 
in America are the offspring of domeſtic 
horſes originally tranſported thither from Eu- 
rope by the Spaniards. The author of the 
hiftory of the Buccaneers* informs us, that 
troops of horſes, ſometimes conſiſting of 500, 
are frequently met with in the iſland of St. Do- 
mingo; that when they ſee a man, they all 
ſtop; and that one of their number approaches 
to a certain diſtance, blows through his noſtrils, 
takes flight, and is inſtantly followed by the 
whole troop. He deſcribes them as having groſ: 
heads and limbs, and long necks and ears. The 
inhabitants tame them with eaſe, and then train 
them to labour. In order to take them, gins 
of ropes are laid in the places where they are 
known to frequent. When caught by the 
neck, they ſoon ſtrangle themſelves, unleſs 
ſome perſon arrive in time to diſentangle them. 

| | They 


* PHiſt. des Avanteur. Flibuſtiers, tom. 1, pag. 110. 
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They are tied to trees by the body and limbs, 
and are left in that ſituation two days without 
victuals or drink. This treatment is generally 
ſufficient to render them more tractable, and 
they ſoon become as gentle as if they had ne- 
ver been wild. Even when any of theſe 
horſes, by accident, regain their liberty, they 
never reſume their ſavage ſtate, but know 
their maſters, and allow themſelves to be ap- 
proached and retaken. 

From theſe, and fimilar facts, it may be 
concluded, that the diſpoſitions of horſes are 
gentle, and that they are naturally difpoſed to 
aſſociate with man. After they are tamed 
they never forſake the abodes of men. On 
the contrary, they are anxious to return to the 
ſtable. The ſweets of habit ſeem to ſupply 
all they have loſt by ſlavery. When fatigued, 
the manſion of repoſe is full of comfort. 
They ſmell it at conſiderable diſtances, can 
diſtinguiſh it in the midſt of populous cities, 
and ſeem uniformly jto prefer bondage to li- ö 
berty. By ſome attention and addreſs colts 
are firſt rendered tractable. When that point 
is gained, by different modes of management, 
the docility of the animal is improved, and 


they ſoon learn to perform with alacrity the 
Vor. II. * 


various 
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various labours aſſigned to them. The do- 


meſtication of the horſe is perhaps the nobleſt 
acquiſition from the animal world which has 
ever been made by the genius, the art, and 
the induſtry of man. He is taught to partake 
of the dangers and fatigues of war, and ſeems 
to enjoy the glory of victory. He encounters 
death with erdour and with magnanimity, 
He delights in the tumult of arms, and attacks 
the enemy with reſolution and alacrity. It is 
not in perils and conflicts alone that the horſc 
co-operates with the diſpoſitions of his maſ- 
ter. He even ſeems to participate of human 
pleaſures and amuſements. He delights in 
the chace and the tournament, and his eyes 
fparkle with emulation in the courſe. 
Though bold and intrepid, however, he does 
not allow himſelf to be hurried on by a fu- 
rious ardour. On proper occaſions he repreſ- 
ſes his movements, and knows how to check 
the natural fire of his temper. He not only 
yields to the hand, but ſeems to conſult the 
inclination of his rider. Always obedient to 
the impreſſions he receives, he flies or ſtops, 
and regulates his motions ſolely by the will of 
his maſter. 
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Mr. Ray, who wrote about the end of laſt 


century, informs us, that he had ſeen a horſe 
who danced to muſic, who, at the command 
of his maſter, affected to be lame, who ſimu- 
lated death, lay motionleſs with his limbs 
extended, and allowed himſelf to be dragged 


about, till ſome words were pronounced, 


when he inſtantly ſprung up on his feet“. 
Facts of this kind would ſcarcely receive 
credit, if every perſon were not now ac- 
quainted with the wonderful docility of the 
horſes educated by Aſtley, and other pub- 
lic exhibitors of horſemanſhip. In exhibi- 
tions of this kind, the docility and prompt 
obedience of the animals deſerve more ad- 
miration than the dexterous feats of the 
men. 


Animals of the ox-kind, in a domeſtic ſtate, : 


aredull and phlegmatic. Their ſenſibility and 
talents ſeem to be very limited. But we 
ſhould not pronounce raſhly concerning the ge- 
nius and powers of animals in a country where 
their education is totally neglected. In all the 
ſouthern provinces of Africa and Aſia, there 
are many wild biſons, or bunched oxen, 


„ which 


* Raii Synopſis Animalium Quadrupedum, pag. 10, 
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which are taken when young and tamed. 
They are ſoon taught to ſubmit, without re- 
fiſtance, to all kinds of domeſtic labour. They 
become ſo tractable, that they are managed 
with as much eaſe as our horſes. The voice 
of their maſter is alone ſufficient to make them 
obey, and to direct their courſe. They are 
ſhod, curried, © careſſed, and ſupplied abun- 
dantly with the beſt food. When managed in 
this manner, theſe animals appear to be diffe- 
rent creatures from our oxen. The oxen of 
the Hottentots are favourite domeſtics, com- 
panions in amuſements, aſſiſtants in all labori- 
ous exerciſes, and participate the habitation, 
the bed, and the table of their maſters. As 
their nature is improved by the gentleneſs of 
their education, by the kind treatment they 
receive, and the perpetual attention beſtowed 
on them, they acquire ſenſibility and intelli- 
gence, and perform adtions which one would 
not expect from them. The Hottentots train 
their oxen to war. In all their armies: there 
are conſiderable troops of theſe oxen, which 
are caſily governed, and are let looſe by the 
chief when a proper opportunity occurs. 
They inſtantly dart with impetuoſity upon 

the enemy. They ſtrike with their horns, 
5 A kick. 
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kick, overturn, and trample under their feet 
every thing that oppoſes their fury. They 
run ferociouſly into the ranks, which they 
ſoon put into the utmoſt diſorder, and thus 
pave the way for an eaſy victory to their maſ- 
ters*. Theſe oxen are likewiſe inſtructed to 
guard the flocks, which they conduct with 
dexterity, and defend them from the attacks 
ſtrangers, and of rapacious animals. They are 
taught to diſtinguiſh friends from enemies, to 
underſtand ſignals, and to obey the commands 
of their maſter. When paſturing, at the 
ſmalleft ſignal from the keeper, they bring 
back and collect the wandering animals. They 
attack all Rrangers with fury, which renders 
them a great ſceurity againſt robbers. Theſe 
brackeleys, as they are called, know every in- 
habitant of the kraal, and diſcover the ſame 
marks of reſpec for all the men, women, and 
children, as a dog does for thoſe who live 
in his maſter's honſe. Theſe people may, 
therefore, approach their cattle with the 
greateſt ſafety. But, if a ſtranger, and par- 
ticularly an European, ſhould uſe the ſame 
freedom, without being accompanied with one 
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of the Hottentots, his life would be in immi— 
nent danger *. 

Notwithſtanding the many ſurpriſing acti- 
ons which different quadrupeds may be tanght 
to perform, none of them, though their organs 
are much more perfect than thoſe of birds, 
have ever been able to pronounce articu- 
late ſounds. But many birds, without much 
inſtruction, learn to pronounce words, and 
even ſentences. In parrots, the diſtinguiſhing 
accuracy of their ear, the acuteneſs of their 
attention, and their ſtrong inſtinctive propen- 
ſity to imitate ſounds of every kind, have juſt- 
ly procured them univerſal admiration. When 
in a ſtate of domeſtication; ' the parrot learns 
to pronounce the common ftreet-calls, beſide 
many words and phraſes occaſionally employ- 
ed by the family in which he reſides. Though 
the limitation of his mental powers does not 
permit him to learn any extent of language, 
or the proper uſe and meaning of words, he 
not unfrequently diſcovers the affociation be- 
tween the object and the ſound. A woman 
every morning paſſed the window, where a 
parrot's cage was fixed, calling ſalt. The 


2arrot 


. Voyage de Cap, par Kolbe, pag. 30). 
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parrot ſoon learned to imitate the call. But, 
before any ſound could be heard, he no ſooner 
caſt his eye upon the woman than he ut- 
tered her uſual call. In this, and many 
other ſimilar caſes, the objects and the ſounds 
are evidently connected in the mind of the ani- 
mal. How far theſe aſſociations might be car- 
ried by a patient and perſevering education, it 
is difficult to determine. In this manner, 
however, parrots might be taught a conſidera- 
ble vocabulary of ſubſtantive nouns, or the pro- 
per names of common objects. But his intel- 
ie, it is more than probable, would never 
reach the uſe of the verb, and other parts of 
ſpeech: | 8 
Beſide parrots, jays, &c. who learn to pro- 
nounce articulate ſounds, there is another race 
of birds whoſe docility deſerves to be mention- 
ed. Singing birds, thoſe lively and ſpirited 
little animals, attempt not to articulate. But 
their muſical ears are as delicate and diſcern- 
ing as their voices are melodious and delightful. 
The vivacity, the extent of voice, and the imi- 
tative powers of theſe beautiful creatures, have 
at all times excited the attention and conciliat- 
ed the affections of mankind. When domeſ- 
ticated, theſe birds, beſide their natural notes, 
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ſoon acquire the faculty of ſinging conſiderable 
parts of artificial tunes. Theſe imitations are 
effects of natural inſtinct. But, in exhibiti- 
ons, I have ſeen linnets ſimulate death, and re- 
main perfectly tranquil and unmoved, when 
{mall cannons were fired within an inch of 
their bodies, from a wooden fort. Theſe little 
creatures have even been taught to lay hold of 
a match and fire the cannons themſelves. 

The docility and ſagacity of :11mals have al- 
ways been conſidered as wonderful. But this 
wonder 15 partly the effect of inattention ; for, 
though man is unqueſtionably the chief of the 
animal creation, the other animals, according 
to the number of inſtincts, or, which amounts 
to the ſame thing, according to the mental 
powers with which Nature has endowed them, 
comparatively approach to or recede from the 
ſagacity and genius of the human ſpecies. The 
whole is, a graduated ſcale of intelligence. A 
philoſopher ſhould, therefore, contemplate and 
admire the whole, but ſhould never be ſurpriſ- 
ed at any partial exhibitions of the general 
ſcene of intelleQ and animation. 

We ſhall conclude this ſubject with a few 
remarks concerning the changes produced in 
animals by COMESTICATION, 
wry 2 Climate 
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Climate and food are the chief cauſes which 


produce changes in the magnitude, figure, co- 
lour, and conſtitution, of wild animals. But, 
beſide theſe cauſes, there are others which have 
an influence upon animals when reduced to a 
domeſtic or unnatural ſtate, , When at perfect 
liberty, animals ſeem to have ſelected thoſe 
particular zones or regions of the globe which 
are moſt conſonant to the nature and conſtitu- 
tion of cach particular tribe. There they ſpon- 
taneouſly remain, and never, like man, diſ- 
perſe themſelves over the whole ſurface of the 
earth. But, when obliged by man, or by any 
great revolution of Nature, to abandon their 
native ſoil, they undergo changes ſo great, 
that, to recogniſe and diſtinguiſh them, re- 
courſe muſt be had to the moſt accurate exami- 
nation. If we add to climate and food, thoſe 
natural cauſes of alteration in free animals, the 
empire of man over ſuch of them as he has re- 
duced to ſervitude, the degree to which tyranny 
degrades and disfigures Nature will appear to 
be greatly augmented. The mouflon, the 
ſtock from which our domeſtic ſheep have de- 
rived their origin, is comparatively a large ani- 
mal. He is as fleet as a ſtag, armed with horns 
and ſtrong hoofs, and covered with coarſe hair. 
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With theſe natural advantages, he dreads nei. | 

ther the inclemency of the ſky, nor the vora- 

city of the wolf. By the ſwiftneſs of his 

courſe, he not only eſcapes from his enemies, 

but he is enabled to reſiſt them by the ſtrength 

of his body and the ſolidity of his arms. How 

different is this animal from our domeſtic 

ſheep, who are timid, weak, and unable to 

defend themſelves ? Without the protection of 

man, the whole race would ſoon be extirpat- 

ed by rapacious animals and by winter-ſtorms, 

| In the warmeſt climates of Africa and of Alia, 
| the mouflon, who is the common parent of 
the ſheep, appears to be leſs degenerated than 
in any other region. Though reduced to a 

| domeſtic ſtate, he has preſerved his ſtature 
| and his hair; but the fize of his horns is di- 
miniſhed. The ſheep of Barbary, Egypt, 
Arabia, Perfia, &c. have undergone greater 
changes ; and, in proportion as they approach 
| toward either pole, they diminiſh in fize, in 
| ſtrength, in ſwiftneſs, and in courage. In 
| relation to man, they are improved in ſome 
articles, and vitiated in others. Their coarſe 

hair is converted into fine wool. But, with 

regard to Nature, improvement and degener- 

ation amount to the ſame thing; for 
both 
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both imply an alteration of the original con- 
ſtitution. 

The ox is more influenced by nouriſhment 
than any other domeſtic animal. In countries 
where the paſture is luxuriant, the oxen acquire 
a prodigious ſize. To the oxen of Athiopia 
and ſome provinces of Aſia, the ancients gave 
the appellation of Bul/-#lephants, becauſe, in 
theſe regions, they approach to the magnitude 
of the elephant. This effect is chiefly pro- 
duced by the abundance of rich and ſucculent 
herbage. The Highlands of Scotland, and in- 
deed every high and northern country, afford 
ſtriking examples of the influence of food up- 
on the magnitude of. cattle. The oxen, as well 
as the horſes, in the more northern parts of 
Scotland, are extremely diminutive ; bur, 
when tranſported to richer paſture, their ſize 
is augmented, and the qualities of their fleſh 
are improved. The climate has likewiſe a con- 
ſiderable influence on the nature of the ox. In 
the northern regions of both continents, he is 
covered with long Toft hair. He has likewiſe 
a large bunch on his ſhoulders; and this de- 
formity is common to the oxen of Aſia, Africa, 
and America, Thoſe of Europe have no 
bunch. The European oxen, however, ſeem 
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to be the primitive race, to which the bunch- 
ed kind aſcend, by intermixture, in the ſe- 
cond or third generation. The difference in 
their ſize is remarkably great. The ſmall 
zebu, or bunched ox of Arabia, is not one- 
tenth part of the magnitude of the Qthiopian 
bull-elephant. 

The influence of food upon the dog-kind 
ſeems not to be great. In all his variations 
and degredations, he appears to follow the dit- 
ferences of climate. In the warmeſt climates, 
he is naked; in the northern regions, he is 
covered with a coarſe thick hair, and he is 
adorned with a fine filky robe in Spain and 
Syria, where the mild temperature of the air 
converts the hairof moſt quadrupeds into a kind 
of filk. Beſide theſe external variations produc- 


ed byclimate, the dog undergoes other changes, 


which proceed from his ſituation, his captivity, 


and the nature of the intercourſe he holds with 


man. His ſize is augmented or diminiſhed by 
obliging the ſmaller kinds to unite together, 
and by obſerving the ſame conduct withthe larg- 
er individuals. The ſhortening of the tail and 
ears proceeds alſo from the hand of man. 
Dogs who have had their ears and tails cut for 
a few generations, tranſmit theſe defects, in a 
certain degree, to their deſcendants. Pendu- 
lous 
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lous ears, the moſt certain mark of domeſtic 


ſervitude and of fear, are almoſt univerſal. Of 
many races of dogs, a few only have retained 
the primitive ſtate of their ears. Erect ears 
are now confined to the wolf - dog, the ſhep- 
herd's dog, and the dog of the North. 

The colour of animals is greatly variegated 
by domeſtication. The dog, the ox, the 
ſheep, the goat, the horſe, have aſſumed all 


kinds of colours, and even mixtures of co- 


lours, in the ſame individuals. The hog has 
changed from black to white; and white, 
without the intermixture of ſpots, is general- 
ly accompanied with eſſential imperfections. 
Men who are remarkably fair, and whofe 
hair is white, have generally a defect in their 
hearing, and, at the ſame time, weak and 


red eyes. Quadrupeds which are entirely 


white have likewife red eyes and a du'lneſs 


of hearing. The variations from the original 


colour are moſt remarkable in our domeſtic 
fowls. In a brood of chickens, though the 
eggs be laid by the ſame hen, and though the 
female be impregnated by the ſame male, not 
one of them has the ſame colours with another. 

Domeſtication not only changes the external 
appearances of animals, but alters or modifies 


their 
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their natural diſpoſitions. The dog, for ex- 
ample, when in a ſtate of liberty, is a rapaci- 
ous quadruped, and hunts and devours the 
weaker ſpecies : But, after he has ſubmitted 
to the dominion of man, he relinquiſhes his 
natural ferocity, and is converted into a mean, 
ſervile, patient, and paraſitical ſlave. 


C HA P- 
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CHAPTER XVII. 


Of the Characters of Animals. 


O N this ſubject it never was intended to 
paint the characters of every ſpecies, even of 
the larger animals. The reader will eaſily 
recollect, that, in many parts of this work, 
much has already been ſaid with regard to 
the tempers, diſpoſitions, and manners, of 
a great number of animals. Theſe we ſhall 
not repeat, but proceed to ſome general re- 
marks, 

On every animal Nature has imprinted a 
certain character, which is indelibly fixed, and 
diſtinguiſhes the ſpecies. This character we 
diſcover by the actions, the air, the counte- 
nance, the movements, and the whole exter- 
nal appearance. The courage of the lion, the 
ferocity of the tiger, the voraciouſneſs of the 
wolf, the pride of the courſer, the dullneſs 
and indolence of the aſs, the cunning and ad- 
dreſs of the fox, the affection and docility of 
the dog, the ſubtlety and ſelfiſhneſs of the cat, 
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the mildneſs of the ſheep, the timidity of the 
hare, the vivacity of the ſquirrel, are proper 
examples. Theſe characters, when under the 
influence of domeſtication, may be modified 
by education, of which rewards and puniſh- 
ments are the chief inſtruments employed. 
But the original character, impreſſed by the 
hand of Nature, is never fully obliterated. 
Thoſe animals which ſeem to have been deſ- 
tined by Nature to live in perpetual ſlavery 
under the dominion of man, have the mildeſt 
and moſt gentle diſpoſitions. It is pleaſant, 
hut, at the ſame time, ſomewhat contempti- 
ble, to ſee a troop of oxen guided by the whip 
of a child. | 

In the human ſpecies, the variety of tem- 
pers, affections, averſions, and ſtudies, is in- 
diſpenſibly neceſſary for ſupporting the ſocial 
ſtate, and carrying on the general buſineſs of 


life. Some minds are formed for ſtudy and 


deep reſearch, and others for action, courage, 


and the exertion of bodily powers. The ſame 


variety in the diſpoſitions and manners of the 
different tribes of animals is equally neceſſa- 
ry for peopling the earth, and for tupplying 
the reciprocal exigencies of its inhabitants. 
Beſide 
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Beſide the general ſpecific characters of 
animals, individual charaQers, eſpecially 
among the human race, are ſtrongly marked, 
and greatly. variegated. In every government, 
and particularly in commercial ſtates, human 
characters, independently of the original bias, 
or genius, ſtamped by Nature on individual 
minds, are often ſo diſguiſed by a thouſand 
artifices, that it requires not only time, but 
frequent intereſting ſcenes, before a man can 
diſcover the real character even of an intimate 
companion. Many men aſſociate together in 
the moſt harmonious manner, and ſhow 
every ſymptom of friendſhip and attachment; 
but, when any df them happens to be diſtreſſ- 
ed, and to require aid, all this apparent 
friendſhip inſtantly vaniſhes, the aſpect of the 
countenance, inſtead of exhibiting ſympathy 
and cordiality, 1s converted into a cold re- 
ſerve, and the unfortunate former companion 
1s firſt ſhunned, and then deſerted. This 
picture of human nature, we are ſorry to re- 
mark, is too general; but, thank Heaven, it 
is not univerſal; for there always were, and 
ſtill are, men of noble and generous minds, 
who willingly ſacrifice part of their OWN in- 
tereſt to that of their friends. 


Vor. II. 2 Wich 
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With regard to the characters of quadru- 
peds, beſide the ſpecific diſpoſitions which diſ- 
tinguiſh the different kinds, each individual 
poſſeſſes a peculiar character by which it may 
be diſcriminated from any other. Theſe in- 
dividual characters may be diſcovered not 
only by the aſpect, but by the actions of ani- 
mals. Some dogs, even of the ſame race, are 
ſurly, churliſh, and revengeful. Others are 
gay, frolrekſome, and friendly. The coun- 
tenances of men, which always indicate ſome 
part of their original and genuine character, 
are as various as cheir numbers. Though leſs 
ſubject to general obſervation, Nature has 
marked the countenances of every animal, 
even down to the infect tribes, with ſome cha- 
racteriſtic ſtrokes, which enable them to diſ- 
tinguiſh one another, and even to contract 
particular attachments. To us, the ſmall 
birds, ſach as ſparrows and linnets, appear to 
be ſo perfectly ſimilar, that, though we had 
an opportunity of ſeeing great numbers of 
them collected in one place, it would require 
much time and attention to be enabled to 
make individual diſtinctions. After they have 

rought up their young, they aſſociate pro- 
miſcuouſly in flocks; but, when the genial 
ſpring 
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ſpring arrives, a different ſcene is exhibited. 
The flocks diſappear. Each male has ſelected, 
courted, and retired with a female to build a 
neſt, to hatch eggs, and to nouriſh and ſup- 
port their young. If Nature had not ſtamp- 
ed upon every individual x peculiar mark, it 
would be impoſſible that the immenſe multi- 
tudes who pair, or join in matrimony, ſhould 
be capable of diſtinguiſhing and adhering 
faithfully to one another. A ſhepherd, who 
has been long accuſtomed to ſuperintend a 
numerous flock, knows, by the countenances, 
and other natural or accidental marks, every 
individual. I knew a ſhepherd, who not 
only diſtinguiſhed every individual of above 
two hundred ſheep, but gave to each a parti- 
cular name. 

The characters of quadrupeds, and even of 
ſome birds, are indicated by obſcure reſem- 
blances between the lineaments of their faces, 
and thoſe of men of different features and diſ- 
poſitions. Some men, in the general expreſſi- 
on of their countenances, reſcmble goats, 
others ſheep, others oxen, others ſwine, others 
lions, others dogs, others foxes, others owls, 
others hawks. Even in particular races of the 
ſame ſpecies, ſimilarities of this kind may be 
2 2 traced, 
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traced. I know ſome men who reſemble ter- 
riers, others greyhounds, others ſpaniels, 
others the ſhepherd's dog, others the lap-dog, 
&c. Some of theſe reſemblances may be re- 
garded as fancitul, and perhaps they frequent- 
ly are. But, in general, when the reſemblance 
to a particular animal is ſtrongly marked in a 
human countenaace, the diſpoſitions of the 
man have a ſtriking affinity to thoſe of the ani- 
mal. Men who reſemble the fox, are uni- 
formly cuaning and deceitful. Thoſe who 
reſemble the ox are dull, ſtupid, and phleg- 
matic. Thoſe who reſemble the lion are bold, 
open, generous, and witty. Thoſe who re- 
ſemble the cat are circumſpect, deſigning, and 
avaricious. Thoſe reſemble the greyhound 
are vigilant, active, and ſmart. Thoſe who 
reſemble the lap-dog are vain, preſumptuous, 
petulant, and laſcivious. Thoſe who reſem- 
ble the ſow are diſguſtful both in their ap- 
pearance and in their diſpoſitions. T noſe 
who reſemble a croſs-made horſe are cruel, 
unfeeling, and highly ſelfith. Thoſe who re- 
ſemble the ſpaniel, of whom the examples are 
numerous, are fawning, mean, and paraſiti- 
cal. Thoſe who reſemble the ſheep are dull, 
timid, and inoffenfive. Thoſe who reſemble 
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the goat are fanciful, obſtinate, and libidi- 
nous. Thoſe who reſemble a fine horſe are 
intrepid, generous, tractable, and good hu- 
moured. Thoſe who reſemble a hawk are 
quick, deſultory, and ingenious. Thoſe who 
reſemble the owl are dark, deſigning, and 
treacherous. Thoſe who reſemble the bee are 
active, ignorant, and induſtrious. It is need- 
leſs to multiply examples. Every man's re- 
collection and obſervation will furniſh him 
with numberleſs coincidences between the 
ſimilarities in ſtructure and features to parti- 
cular animals, and the form, diſpoſitions, and 
manners of the men who poſſeſs them. 

Compariſons have been inſtituted, and ana- 
logies traced, between the ſtructure, aſpect, 
and diſpoſitions, of ſome quadrupeds and 
thoſe of certain birds, which ſhow a unifor- 
mity in the general plan of Nature. Among 
birds, as well as quadrupeds, ſome ſpecies are 
carnivorops, and others feed upon fruits, 
grain, and various kinds of herbage, The 
eagle, which is a noble and a generous bird, 
repreſents the lion. The vulture, which is 
cruel and inſatiable, repreſents the tiger. The 
kite, the buzzard, and the raven, who live 
chiefly on offals and carrion, repreſent the 


hyaena, 
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hyaena, the wolf, and the jackal. The fal- 
con, the ſparrow-hawk, and other birds 
employed in hunting, repreſent the dog, 
the fox, the lynx, &c. The owl, who 
ſearches for her prey in the night, repreſents 
the cat. The heron and the cormorant, who 
feed upon fiſhes, repreſent the beaver and the 
otter. Peacocks, . hens, and all other birds 
Which have a crop, or craw, repreſent oxen, 
ſheep, goats, and other ruminating animals. 


2 . a — X 
— — PP rr El en ee ae re re EE ED — > 
— — — 


cHar | 


— — —— — 
— — 


or NATURAL HISTORY, 343 


CHAPTER XIX. 
M the Principle of Imitation. 


Irrariod neceſſarily implies ſome de- 
gree of intelligence. All animals, particu- 
larly thoſe of the more perfect kinds, are 
endowed with the principle of imitation. 
The conſequence is obvious, that all ani- 
mals poſſeſs a certain portion of intellectual 
power. In man, the principle of imitati- 
on appears at a very early period of his 
exiſtence. In the more advanced ſtages of 
life, this principle is ſo interwoven with 
other motives of acting and thinking, that 
it is difficult to diſtinguiſh it as a ſeparate 
inſtinct, and equally difficult to conquer 
the habits and prejudices to which it has 
given riſe. The leſs a man has cultivat- 
ed his rational faculties, the more power- 
ful is the principle of imitation over his 
actions and his habits of thinking. Moſt 
women, of courſe, are more influenced by 
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nions of thoſe with whom they aſſociate 
than men. From this almoſt irreſiſtible in- 
ſtint, we ſhould learn the extreme dan- 
ger of frequenting the company of the dif. 
ſolute and unprincipled ; for bad habits 
are ſoon acquired, but very difficult to con- 
quer. It is a comfortable circumſtance, 
however, that if men, eſpecially when young, 
are fortunate enough to fall in with the 
_ ſociety of the virtuous and intelligent, the 
principle of imitation, ſo benevolent is Na- 
ture, acts with redoubled force. If we at- 
tend to our own feelings, we muſt acknow- 
ledge, that, in the acquiſition of bad habits, 
there is an evident force upon our natural 
inclinations, but that, in virtuous aſſocia- 
tions, the mind acquieſces with pleaſure, 
and feels no reſtraint in complying with 
the examples it perceives, nor in acquiring 
the correſpondent habits. We are prone to 
evil; but, when not corrupted by improper 
_ imitations, Nature has made us much more 
prone to good. 
Artificial language, which we learn entire- 
ly by imitation, diſtinguiſhes us, more than 
any other circumſtance, from the brute crea- 


tion. The proper uſe of it likewiſe forms the 
chief 
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chief difference between one man and another; 
for, by language, one man diſcovers a ſupe- 
riority of knowledge and of genius, while 
others expreſs by it nothing but borrowed 
or confuſed ideas. In an idiot, or in a par- 
rot, it marks only the moſt abject degree of 
ſtupidity. It ſhows the incapacity of either 
to produce a regular chain of thinking, 
though both of them be endowed with or- 
gans capable of expreſſing what paſſes within 
their minds. Men whoſe ſenſes are delicate, 
and whoſe minds are eaſily affected, make the 
beſt actors, and the beſt mimics. Children, 
accordingly, are extremely alert in imitating 
che actions, the geſtures, and the manners 
of thoſe with whom they aſſociate. They 
are dexterous in perceiving. ridiculous figures 
and repreſentations, which they imitate 
with eaſe and propriety. - Hence' we per- 
ceive, in the education of children, the infi- 


nite importance of regulating the principle of 
imitation. 


The education of the inferior animals, 
though ſhort, is always ſucceſsful. By imi- 
-tation, they ſoon acquire all the knowledge 
poſſeſſed by their parents. They not only 
derive experience from their own feelings, 
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but, by imitation, they learn and employ the 
experience of others. Young animals model 
their actions entirely upon thoſe of the old. 
They ſee their ſeniors approach or fly when 
they perceive particular objeas, hear particu- 
lar ſounds, or ſmell certain odours. At firſt, 
they approach or fly without any other deter- 
mining principle but that of imitation. Af- 
terwards, they approach or fly ſpontaneoully, 
becauſe they have then acquired the habit 
of approaching or flying, whenever they feel 
the ſame or ſimilar ſenſations. Many inſtinds, 
as terror upon hearing particular ſounds, the 
appearance of natural enemies, the ſelection of 
food, &c. ſeem to be partly the effects of imi- 
tation. It is remarked by Ulloa, that, in the 
year 1743, the dogs in Juan Fernandes had 
loſt the faculty of barking. When aſſociated 
with other dogs, it was with great difficulty 
that they again learned, by imitation, to bark. 
The cauſe of theſe dogs loſing the expreſſion 
of their uſual language in a domeſtic ſtate, it 
is not eaſy to inveſtigate. Perhaps, by the aid 
of experience, and their own ſagacity, they diſ- 
covered that barking warned their prey to ei- 
cape from danger. The jackals, however, who 
are conſidered as belonging to the dog-kind, not 

| only 
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only hunt 1n packs, but, during the chace, 
make a loud and a hideous noiſe. Mr. White, 
in his Natural Hiſtory of Selborne, a work 
which contains much information, and diſco- 
vers a good and benevolent heart in the author, 
informs us, that he had an opportunity of ſee- 
ing two dogs, a male and a female, which had 
been brought from Canton in China. Theſe 
dogs, which, in China, are fattened for eat- 
ing, are about the ſize of an ordinary ſpaniel, 
and are of a pale yellow colour. * When ta- 
ken out into a field, he remarks, * the bitch 
+ ſhowed ſome diſpoſition for hunting, and 
dwelt on the ſcent of a covey of partridges till 
the ſprung them, giving her tongue all the 
* time. The dogs in South America are 
dumb; but theſe bark much in a ſhort thick 
© manner like foxes ; and have a ſurly ſavage 
demeanour, like their anceſtors, which are 
not domeſticated, but bred up in ſties, where 
* they are fed for the table with rice-meal, and 
* other farinaceous food. Theſe dogs, having 
* been taken on board as ſoon as weaned, 
could not have learned much from their 
* dam; yet they did not reliſh fleſh when 
they came to England, In the iſlands of 
the Pacific Ocean, the dogs are bred upon ve- 
| PI IS « getables, 
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getables, and would not eat fleſh when offer- 
ed them by our circumnavigators.” 

From facts of this kind, of which + 
great number might be mentioned, the 
following obſervations naturally ariſe. Theſe 
Chineſe dogs, though deſcended, proba- 
bly for many generations, from a race of 
anceſtors ho never had the leaſt experi- 
ence or education in hunting, preſerved their 
original inſtinct of ſcenting and purſuing game. 
The dog is a groſsly carnivorous animal; for 
he prefers carrion to any other kind of nou- 
riſhment; yet the Chineſe dogs diſcovered no 
particular reliſh for the fleſh of animals. Thus 
it appears, that, by habits, acquired, not 
by the individual, but by a train of an— 
ceſtors, both the taſte and the conſtitution 
of animals may be greatly altered. From 
the ſame facts, however, it is cqually evi- 
dent, that Nature can never be entirely con- 
quered. The moment the Chineſe dogs firſt 
ſaw a field, they both ſcented and hunted 
game. Imitation and habit ſeem to have 
greater effects upon the mode of living, 
feeding, and the corporeal fabrick, than 


upon the original inſtincts of the mind. 
Thele 
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Theſe dogs, even when they came to Eng- 
land after a long voyage, had not acquired the 
habit of greedily devouring, like other dogs, 
either freſh meat or carrion ; but, on the firſt 
opportunity afforded to them, they diſcovered 
an inclination to hunt. 
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C HAP T E R XX. 


Of the Migration of Animals. 


Tur Hon. Daines Barrington, in his Ear 
on the Periodical Appearing and Diſappearing of 
certain Birds, at different times of the year*, has, 
by many ingenious arguments, as well as curi- 
ous facts, rendered it extremely probable, that 
no birds, however ſtrong and ſwift in their 
flight, can poſſibly fly over ſuch large tracts of 
the ocean as has been commonly ſuppoſed. 
He admits partial migrations or fittings, as he 
calls them, though he does not attempt to aſ- 
certain the diſtances of theſe flittings. With 
regard to the ſwallows, of which there are ſe- 
veral ſpecies in' Britain, ſome naturaliſts, of 
whom the Hon. Daines Barrington is one, are 
inclined to think that they do not leave this 
land at the end of autumn, but that they lie 
in a torpid ſtate till the beginning of ſummer 


in the banks of rivers, the hollows of decayed 
trees, 


* Phil, TranſaQ. vol. 62. pag. 265, fc. 
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trees, the receſſes of old buildings, the holes 
of ſand-banks, and in ſimilar ſituations. That 
ſwallows, in the -winter months, have ſome- 
times, though very rarely, been found in a 
torpid tate, is unqueſtionably true. Neither 
is the inference, that, if any of them can ſur- 
vive the winter in that ſtate, the whole of 
them may ſubſiſt, during the cold ſeaſon, in 
the ſame condition, in the ſmalleſt degree un- 
natural. Still, however, the numbers of ſwal- 
lows which appear in this ifland, as well as in 
all parts of Europe, during the ſummer 
months, are fo very conſiderable, that, if the 
great body of them did not migrate to ſome 
other climate, they ſhould be much more fre- 
quently found in a torpid ſtate. On the con- 
trary, when a few of them are diſcovered in 
that ſtate, it is regarded as a wonder even by 
the country people, who have the greateſt 
opportunities of ſtumbling upon facts of 
this kind. When, accordingly, a few ſwal- 
tows or martins are found torpid in winter, 
and have been revived by a gentle heat, the 
fact, and few ſuch facts there are, is carefully 


recorded as finguiar in all the periodical publi- 
cations of Europe. 


Mr. 
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Mr. Pennant informs us, from undoubted 
authority, that ſome quails, and other 
birds which are generally ſuppoſed to leave 
this iſland in winter, retire to the ſea— 
coaſts, and pick up their food among the ſea- 
weeds *. | 
* Quails, Mr. Pennant remarks. * are birds 
of paſſage ; ſome entirely quitting our iſland, 
* others ſhifting their quarters. A gentleman, 
to whom this work lies under great oblj- 
* gations, has aſſured us, that theſe birds mi- 
* grate out of the neighbouring inland coun- 
ties, into the hundreds of Eſſex in October, 


and continue there all the winter: If froſt 
or ſnow drive them out of the ſtubble- fields 
* and marſhes, they retreat to the ſea- ide, 


* ſhelter themſclves among the weeds, and live 
upon what they can pick up from the algae, 
Ec. between high and low water mark. Our 


6 


* 


pearance in Eſſex coincides with that of their 
leaving the inlaud counties T. 

A quail, it muſt be allowed, ſeems to be 
very much unqualified for a long migration; 
for its tail is ſhort, the bird never riſes more 
than 


Brit. Zool Vol. 1. pag. 210. 2d edit. 8vo. 
+ Pennart, ibid. 
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friend remarks, that the time of their ap- 
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than twenty or thirty feet from the ground, 
and it ſeldom flies above three hundred yards 
at a time. Belon, however, an author of great 
ſagacity and credit, tells us, that, in his paſ- 
ſage from Rhodes to Alexandria, many quails, 
flying from north to ſouth, were taken in his 
ſhip. From this circumſtance, he remarks, * I 
am perſuaded that they ſhift places; for for- 
* merly, when I failed out of the Iſle of 
Zant to Morea, or Negropont, in the 
ſpring, I obſerved quails flying the contrary 
way, at which time, alſo, a great many were 
taken in our ſhip.” This traverſe they might 
be enabled to accompliſh by paſling from 
one ifland td another in the Mediterra- 
nean. 

Inſtances of ſwallows and ſome other birds 
alighting on the maſts and cordage of veſſels, 
at conſiderable diſtances from any ſhore, are 
not ſo numerous as might be expected. Nei- 
ther have they been often obſerved flying over 
ſeas in great flocks. Mr. Peter Collinſon, in 
a letter printed in the Philoſophical Tranſacti- 
ons, ſays, that Sir Charles Wager had fre- 
* quently informed him, that in one of his 
* voyages home in the ſpring, as he came into 


* ſoundings in our channel, a great flock of 
Vol. II. A a 


* 


** 


* 


** 


© ſwallows 
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« ſwallows almoſt covered his rigging ; that 
they were nearly ſpent and famiſhed, and 
were only feathers and bones; but, being 


© recruited by a night's reſt, they took their 


flight in the morning. 

M. Adanſon, in his voyage, 1 us, 
that, about fifty leagues from the coaſt of Se- 
negal, four ſwallows ſettled upon the ſhip, on 
the ſixth day of October; that theſe birds were 
taken; and that he knew them to be the true 
fwallow of Europe, which he conjectures 
were then returning to the coaſt of Africa, 
The Hon. Daines Barrington, with more pro- 
bability, ſuppoſes that theſe ſwallows, inſtead 
of being on their paſſage from Europe, were 
only flitting from the Cape de Verde iſlands 
to the continent of Africa, a much ſhorter 
flight, but to which they ſeemed to be une- 
qual, as they were obliged, from fatigue, to 
light upon the ſhip, and fall into the hands of 
the ſailors. 

Swallows, Mr. Kalm remarks, appear in the 
Jerſies about the beginning of April. They 
are, on their firſt arrival, wet, becauſe they 


have juſt emerged from the ſea or lakes, at 


the bottom of which they had remained in 


a torpid ſtate during the whole winter. But 
Mr. 
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Mr. Kalm, who wiſhes to ſupport the torpi- 
dity of ſwallows during the winter, likewiſe 
informs us, that he himſelf met with them 
at ſea, nine hundred and twenty miles from 
any land *. 

Theſe, and ſimilar facts, the Hon. Daines 
Barrington endeavours to explain, by ſuppoſ- 
ing that birds diſcovered in ſuch ſituations, in- 
ſtead of attempting to croſs large branches of 
the ocean, have been forcibly driven from 
ſome coaſt by ſtorms, and that they would na- 
turally perch upon the firſt veſſel which came 
within their view. 

In Britain, five 8 of ſwallows appear 
in ſummer and diſappear in winter. 1, The 
houſe-ſwallow makes its appearance about 
twenty days earlier than the martin, or any 
other of the ſwallow tribe. They are often 
ſeen about the 13th day of April. They diſ- 
appear about the end of September. A few 
days previous to their departure, they afſemble 
in great flocks on the tops of houſes, churches, 
and trees, from whence they are ſuppoſed to 
take their flight. This unuſual and tempora- 
ry aſſociation of numbers indicates the im- 
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pulſe of ſome common inſtinct by which each 
individual is actuated. The houſe ſwallow is 
eaſily diſtinguiſhed from the other ſpecies by 
the ſuperior forkineſs of its tail, and by a red 
ſpot on the forehead, and under the chin. 
This ſpecies builds in chimneys, and makes its 
neſt of clay, but leaves the top quite open. 2. 
The martin is inferior in ſize to the former, and 
its tail 1s much leſs forked. The martins 
appear in Britain ſoon after the houſe-ſwal- 
low. They build under the eaves of houſes : 
The neſt is compoſed of the ſame mate- 
rials as thoſe of the houſe-ſwallow : but it is 
covered above, and a fmall hole only is left in 
the ſide for the ingreſs and egreſs of the birds. 
The martins totally diſappear about the be- 
ginning of October. 3. The ſand-martin, or 
bank-martin, is by much the ſmalleſt of the 
ſwallow-kind that viſit Britain. The ſand- 
martins arrive very ſoon after the houſe-ſwal- 
low, and diſappear about Michaclmas. They 
dig conſiderable holes in ſand-pits and in the 
banks of rivers, where they build their neſts, 
which conſiſt not of mud, like thoſe of the 
former ſpecics, but of graſſes and feathers laid 
together in a very ſlovenly manner. It is wor- 


thy of remark, that theſe birds do not employ 
| the 
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the cavities they dig in ſummer for winter 
quarters; ſince ſand-banks, ſo perforated, have 
been carefully ſearched in the winter, and 
nothing was found but empty neſts*. 4. The 
ſwift, or black martin of Willoughby, is the 
largeſt of our ſwallows, and is the lateſt of ar- 
riving in this country; for the ſwifts are ſel- 
dom ſeen till the beginning of May, and com- 
monly appear, not in flocks, but in pairs. 
Swifts, like the ſand-martins, carry on the bu- 
ſineſs of incubation in the dark. They build 
in the cranies of caſtles, towers, and ſteeples. 
Straw and feathers are the materials they uſe. 
They diſappear very early ; for they are almoſt 
never ſeen after the middle of Auguſt. 5. The 
goatſucker, which belongs to the ſwallow 
tribe, is likewiſe a bird of paſſage. Like the 
other ſwailows, it feeds upon winged inſects. 
But, inſtead of purſuing its prey during the 
day, it flies only in the night, and ſeizes 
moths, and other nocturnal inſets. From 
this circumſtance, it has not improperly re- 


ceived the appellation of the no#urnal fwal- 


low. The goat-ſucker ſtays only a ſhort 
time in Britain. It appears not till about 


the 


* White's Natural Hiſtory of Selborne, page 177. 
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end of May, and retires in the middle of 
Auguſt. It lays its eggs, which are common- 
ly two, and ſometimes three, on the bare 
ground. 

To give catalogues of the numerous birds of 
_ paſſage which frequent this iſland, as well as 
other countries, and to mark the times of 
their arrival and departure, would be de- 
viating entirely from our plan. For circum- 
ſtances of this kind, the curious may conſult 
Cateſby, Klein, Linnaei Amonitates Acade- 
micae, White, &c. But, as the periodical ap- 
pearance and diſappearance of the ſwallow- 
tribe have given riſe to different theories and 
opinions, we ſhall briefly relate thoſe opinions, 
and conclude with ſome remarks on migration 
in general. 

Herodotus and Proſper Alpinus mention 
one ſpecies of ſwallow which reſides in Egypt 
during the whole year“; and Mr. Loten, 
late governour of Ceylon, aſſured Mr. Pennant, 
that thoſe of Java never remove. If theſe be 
excepted, all the other known kinds retreat 
or migrate periodically. Swallows migrate 
from almoſt every climate. They remove 

from 


* Proſp. Alp. tom. 1. pag. 198. 
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from Norway*, from North America f, 
from Kamſchatka g, from the temperate parts 
of Europe, from Aleppo, and from Ja- 
maica||. 

Concerning the periodical appearance and dif- 
appearance of ſwallows, there are three opini- 
ons adopted by different naturaliſts, The firſt 
and moſt probable is, that they remove from 
climate to climate at thoſe particular ſeaſons 
when winged inſects, their natural food, fails 
in one country or diſtrict, and abounds in 
another, where they likewiſe find a tempera- 
ture of air better ſuited to their conſtitutions, 
In ſupport of this opinion, we have the teſti- 
mony, as formerly mentioned, of Sir Charles 
Wager, of M. Adanſon, and of many naviga- 
tors. It 1s equally true, however, that ſome 
ſpecies of ſwallows have been occaſionally 
found in a torpid ſtate during winter, Mr. 
Collinſon gives the evidence of three gentle- 
men who were eye-witneſſes to a number of 
ſand-martins being drawn out of a cliff on the 


Rhine 


* Pontopp. Hiſt. Norw, ii. 98, 

+ Cateſby's Carol. v. 1. pag. 51. App. 8. 
t Hiſt. Kamſchatka, page 162. 
Ruſſel's Alep. page 70. 

{| Pail, Tranſ. No 36, 
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Rhine in the month of March 1762 *, the 
Hon. Daines Barrington, in_ the year 1768, 
communicated to Mr. Pennant, on the autho- 
rity of the late Lord Belhaven, the following 
fact: That numbers of ſwallows have been 
found in old dry walls, and in ſand-hills, 
near his Lordſhip's ſeat in Eaſt Lothian, 
not once.caly, but from year to year; and 
* that, when they were expoſed to the warmth 
of a fire, they revived f. Theſe, and other 
facts of the ſame kind, ſeem to be uncontro- 
vertible ; and Mr. Pennant infers from them, 
that, we muſt divide our belief relating to 
* theſe two ſo different opinions, and conclude, 
that one part of the ſwallow tribe migrate, 
and that others have their winter-quarters 
near home .“ But we ſhould rather incline 
to think, with thoſe naturaliſts who ſuppoſe 
that the torpid ſwallows which are occaſional- 
ly, though very rarely, diſcovered in the win- 
ter ſeaſon, have been obliged to remain behind, 
becauſe they were too young, weak, diſcaſed, 
or ſuperannuated, to undertake a long and fa- 
tiguing flight. Still, however, that the torpt- 

- dity 

* Philoſoph. Tranſact. vol. 5 3. page 101. art. 24. 


+ Pennant's Britiſh Zoology, vol. 2. page 250, 8vo edit. 
t Ibid. 251. 
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dity of the feathered tribes ſhould be ſolely 


confined to the ſwallows, is a very ſingular 
fact in the hiſtory of Nature. Among qua- 
drupeds, there are many ſpecies who lie in a 
dormant or torpid ſtate during winter. But, 
if the ſwallow be excepted, not a ſingle ſpecies 
of birds, notwithſtanding the great numbers 
which, at ſtated times, appear and diſappear in 
every corner of the globe, has ever been diſ- 
covered in that ſtate. This circumſtance alone, 
though we cannot yet aſcertain the preciſe 
places to which different ſpecies of birds of pal- 
ſage reſort, is a moſt convincing proof of mi- 
gration in general. 

It has been aſſerted, and even believed, 
by ſome naturaliſts, that ſwallow paſs the 
winter immerſed under the ice, at the bot- 
tom of lakes, or bencath the waters of the 
ſea, Olaus Magnus, Archbiſhop of Upſal, 
ſeems to have been the firſt who adopted 
this opinion, He informs us, that ſwallows 
are found in great cluſters at the bottoms 
of the northern lakes, with mouth to 
mouth, wing to wing, foot to foot, and 
that in autumn they creep down the 
reeds to their ſubterraneous retreats*. * That 


the 
* Derham's Phyſ.-Theol. pag. 349. 
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* the good Archbiſhop, Mr. Pennant archly 
remarks, * did not want credulity in other in- 
* ſtances, appears from this, that, after hav- 
© ing ſtocked the bottoms of the lakes with 
© birds, he ſtores the clouds with mice, which 
© ſometimes fall in plentiful ſnowers on Nor- 
* way and the neighbouring countries? Klein 
has endeavoured to ſupport the notion that 
ſwallows lie under water during the win- 
ter, and gives the following account of 
their manner of retiring, which he collected 
from ſome countrymen : They aſſerted, he 
tells us, that the ſwallows ſometimes afſem- 
bled in numbers on a reed till it broke 
and ſunk them to the bottom : That their 
immerſion was preceded by a kind of dirge, 
which laſted more than a quarter of an hour: 
That others united, laid hold of a ſtraw with 
their bills, and plunged down in ſociety: 
That others, by clinging together with their 
feet, formed a large maſs, and in this manner 
committed themſelves to the deep *. 

Two reaſons ſeem to render this ſuppoſed 
ſubmerſion of ſwallows impoſſible. In the 
firſt place, no land-animal can exiſt ſo long 

without 


Klein Prod. Hiſt. Avium, pag. 205.—306. 
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without ſome degree of reſpiration. The ot- 
ter, the ſeal, and water-fowls of all kinds, 
when confined under the ice, or entangled in 
nets, ſoon periſh ; yet it is well known, that 
animals of this kind can remain much longer 
under water than thoſe who are deſtitute 
of that peculiar ſtructure of the heart which 
is neceſſary for any conſiderable reſidence 
beneath that penetrating element. Mr. John 
Hunter, in a letter to Mr. Pennant, informs 
us, That he had diſſected many ſwallows, 
but found nothing in them different from 
other birds as to the organs of reſpiration : 
That all thoſe animals which he had diſſect- 
cd of the claſs that fleep during winter, ſuch 
as lizards, frogs, &c. had a very different 
conformation as to thoſe organs: That all 
thoſe animals, he believes, do breathe in their 
torpid ſtate ; and, as far as his experience 
reaches, he knows they do; and that, there- 
fore, he eſteems it a very. wild opinion, that 

terreſtrial animals can remain any long time 
* under water without drowning.” Another 
argument againſt their ſubmerſion ariſes from 
the ſpecific gravity of the animals themſelves. 
Of all birds, the ſwallow tribes are perhaps 
the lighteſt, Their plumage, and the compa- 
rative 
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rative ſmallneſs of their weight, indicate that 
Nature deſtined them to be almoſt perpetually 
on the wing in queſt of food. From this ſpe- 
cific lightneſs, the ſubmerſion of ſwallows, 
and their continuing for months under water, 
amount to a phyſical impoſſibility. Even wa- 
ter-fowls, when they wiſh to dive, are obliged 
to riſe and plunge with conſiderable exertion, 
in order to overcome the reſtſtence of the wa- 
- ter. Klein's idea of ſwallows employing reeds 
and ſtraws as means of ſubmerſion is rather 
ludicrous ; for theſe light ſubſtances, inſtead 
of being proper inſtruments to aſſiſt them to 
reach the bottom, would infallibly contribute 
to ſupport them on the ſurface, and prevent 
the very object of their intention. Beſides, 
admitting the poſſibility of their reaching the 
bottom of lakes and ſeas, and ſuppoſing that 
they could exiſt for ſeveral months without 
reſpiration, What would be the conſequence? 
The whole would ſoon be devoured by otters, 
ſeals, and fiſhes of various kinds. Nature 1s 
always anxious for the preſervation of ſpecics. 
But, if the ſwallow tribes were deſtined to re- 
main torpid, during the winter months, at 
the bottom of lakes and ſeas, ſhe would aQ in 
oppoſition to her own intentions; for, in 2 

ſeaſon 
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ſeaſon or two, the whole genus would be an- 
nihilated. 


Mr. White of Selborne has favourcd us with 


the following information concerning the mi- 
gration of ſwallows : If ever I ſaw,” ſays he, 


c 


o 


* 


any thing like actual migration, it was laſt 
Michaelmas-day, 1768. I was travelling, 
and out early in the morning: At firſt there 
was a vaſt fog; but, by the time that I was 
got ſeven or eight miles from home towards 
the coaſt, the ſun broke out into a delicate 
warm day. We were then on a large heath 
or common, and I could diſcern, as the miſt 
began to break away, great numbers of ſwal- 
lows cluſtewng on the ſtinted ſhrubs and 
buſhes, as if they had rooſted there all night. 
As ſoon as the air became clear and pleaſant, 
they were all on the wing at once, and, by a 
placid and eaſy flight, proceeded on ſouth- 
ward towards the ſea: After this I did not 
ſee any more flocks, only now and then a 
ſtraggler. When I uſed to riſe in a morning 
laſt autumn, and ſee the ſwallows and mar- 
tins cluſtering on the chimneys and thatch 
of the neighbouring cottages, I could not 
help being touched with ſecret delight, mix- 
ed with ſome degree of mortification : With 


delight, 
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delight, to obſerve with how much ardour 
and punctuality thoſe poor little birds obey- 
ed the ſtrong impulſe towards migration, or 
© hiding, imprinted on their minds by their 
c great Creator; and with ſome degree of mor- 
« tification, when I reflected, that, after all 
* ourpains and inquiries, we are yet not quite 
* certain to what regions they do migrate; and 


are {till farther embarraſſed to find, that 


* 


ſome do not actually migrate at all *. 

In another part of his work, Mr. White 
ſays: But we muſt not deny migration in 
general; becauſe migration certainly does 
ſubſiſt in ſome places, as my brother in 
* Andaluſia has fully informed me. Of the 
< motions of theſe birds he has occular demon- 
© ſtration, for many weeks together, both 
* ſpring and fall: During which periods, my- 
© riads of the ſwallow kind traverſe the Straits 
from north to ſouth, and from ſouth to 
north, according to the ſeaſon. And theſe 
« vaſt migrations conſiſt not only of hirudine: 
© (ſwallows), but of bee-birds, hoopoes, oropen- 
* dulos, or golden thruſhes, &c. &c. and alſo 


many of our /of? billed ſummer birds of paſſage; 


© and, 


* White's Natural Hiſtory of Selborne, page 64.—65- 
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and, moreover, of birds which never leave 
© us, ſuch as all the various ſorts of hawks 
and kites. Old Belon, two hundred years 
* ago, gives a curious account of the incredi- 
ble armies of hawks and kites, which he ſaw 
in the ſpring time traverſing the Thracian 
* Boſphorus from Aſia to Europe. Beſides the 
above mentioned, he remarks, that the pro- 
* ceſſion is ſwelled by whole troops of eagles 
and vultures*. 

Mr. White likewiſe, with much propriety, 
remarks, that our inquiries concerning the mi- 
gration of birds have been too much confined 
to the ſwallow tribes; while little attention 
has been paid. to the ſhort-winged birds of paſ- 
ſage, ſuch as quails, red-ſtarts, nightingales, 
white-throats, black-caps, &c. All theſe, 
though ſeemingly ill qualified for long flights, 
diſappear in the winter, and not one of them, 
notwithſtanding their immenſe numbers, has 
ever been found in a torpid ſtate. 

To mark the times of the arrival and de- 
parture of birds of paſſage in different coun- 
tries, and in different diſtricts of the ſame 
countries, and the probable motives ariſing 


from 


* White's Natural Hiſtory of Selborne, page 1 39. 
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from the ſtate of the country with regard tg 
heat and cold, and to that of the food peculiar 
to each kind, would throw much light upon 
the hiſtory of migration. To Mr. White of 
Selborne we are obliged for the following liſts 
of birds of paſſage which he has obſerved in his 
neighbourhood. Theſe liſts are arranged near- 
ly in the order of time. 


Lift of Summer Birds of Paſſage. 


Names. Uſually appear about 
1. Wryneck, Middle of March. 
2. Smalleſt willow-wren, March 23. 
3. Houſe-ſwallow, April 13. 
4 Martin, Ibid. 
5. Sand- martin, Ibid. 
6. Black- cap, Ibid. 
7. Nightingale, Beginning of April. 
8. Cuckoo, | Middle of April, 
- Middle willow-wren, Ibid, 
10. White-throat, Ibid. 
11. Red-ſtart, Ibid. 
12. Stone-curlew, End of March. 
13. Turtle-dove, 
14. Graſshopper lark, Middle of n 
15. Swift, April 27. 
16. Leſs reed · ſparrow, — 
17. Land- rail, 


18. Largeſt willow- wren, End of April. 
19. Goat - ſucker, or fern- owl, Beginning of May. 
May 12. This is the 
5 lateſt ſummer bird 
of —_ 


Moſt 


20. Fly-catcher, 
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Moſt ſoft-billed birds feed upon inſects, and 
not on grain or ſeeds; and, therefore, they 
retire before winter. But the following ſoft- 
billed birds, though they eat inſects, remain 
with us during the whole year; ſuch as the 
red-breaſt and wren, who frequent out-houſes 
and gardens during the winter, and eat ſpiders, 
&c.; the hedge-ſparrow, who frequents ſinks 
for crumbs and other ſweepings; the white 
wagtail, the yellow wagtail, and the gray 
wagtail, who frequent ſhallow rivulets near 
the ſpring heads, where the water ſeldom 
freezes, and feed upon the aurehae of inſects; 
the wheat- ear, ſome of which are to be ſeen 
during the winter, &&. 


Lift of Winter Birds of Paſſage in the neigbbour- 
hood of Selborne. 

1. The ring-ouſel. This bird appears about 

Michaelmas week, and is a new e late- 

ly diſoovered by Mr. White. 

2. The red-wing, or wind- thruſh, appears 
in Britain about old Michaelmas. They come 
in great flocks from the frozen regions of the 
north. 

3. Field-fare. Theſe birds viſit Britain in 
immenſe numbers about Michaelmas, and de- 
Vo 1 II. B b i 
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part about the end of February, or the begin- 
ning of March. They paſs the ſummer in the 
northern parts of Europe, and likewiſe in 
Lower Auſtria“. They breed in the largeſt 
trees, feed on berries of all kinds , but prefer 
thoſe of the juniper. It is probable that the 
field-fares which migrate into Britain come 
from Norway and the northern regions of Eu- 
rope, becauſe we find that they both breed and 
winter in Pruſſia, Auſtriat, and the more tem- 
perate climates. 

4. The Royſton crow, or hooded crow of 
our countryman Sir Robert Sibbald, is likewiſe 
a bird of paſſage. It viſits us in the beginning 
of winter, and departs with the wood-cocks. 
They frequent the inland as well as the mari- 
time parts of Britain. When near the coaſts, 
they feed upon crabs, muſcles, and other ſhell 
fiſhes. They breed in Sweden, build their 
neſts in trees, and lay four eggsh. They like- 
wiſe breed in the Southern parts of Germany, 


and particularly on the banks of the Danube. 
* Kramer Elench. pag. 361. 
+ Linn. Faun. Suec. ſp. 78. 

1 Klein Hiſt. Avium. pag. 178. 
$ Linn. Faun. Suec. ſp. 88. 

Kramer, pag. 333. 
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5. The wood-cock appears in this country 
about old Michaelmas. During the ſummer, 
wood-cocks inhabit the Alps*, Norway, Swe- 
den , and the northern parts of Europe. From 
theſe countries they retire as ſoon as the froſt 
commences, which obliges them to migrate 
into milder climates, where the ſoil is open, 
and more adapted to their mode of feeding ; 
for they live on worms, which they ſearch 
for with their long bills in ſoft and moiſt 
grounds in the midſt of woods. Wood-cocks, 
taking the advantage of the night, or of foggy 


weather, arrive here in flocks: But they ſoon 


ſeparate ; and, before returning to their ſum- 
mer quarters, they pair. They fly and feed 
during the night. They begin their flight in 
the evening, and return to their retreats in the 
glades when day commences. They depart 
from Britain about the end of February or the 
beginning of March. Some of them, however, 
like the ſtraggling ſwallows, have been known 
to breed, and to.remain here during the whole 
year}. It is likewiſe known that wood-cocks 


B b 2 migrate 


* Willoughby's Ornithology, pag. 290. 
} M. de Geer's and Dr. Wallerius's letters to Mr. Pennant, 
4 Pennant's Britiſh Zoology, vol. 2. pag. 349. -8v0. 


1 
1419 
1 


o 


372 THE PHILOSOPHY 


migrate from France, Germany, and Italy, 
and that they make choice of cold northera 
climates for their ſummer reſidence. About 
the end of October they viſit Burgundy, but 
remain there four or five weeks only; becauſe 
it is a dry country, and, on the firſt froſts, they 
are obliged to retire for want of ſuſtenance. 
In the winter, they are found as far ſouth as 
Smyrna, Aleppo“, and - Barbary f. They are 
even very common in Japan 4. 

6. The ſnipe. Snipes are enrolled as birds 
of paſſage by Mr. White, though he acknow- 
ledges that ſome of them conſtantly breed in 
England. In winter, Mr. Pennant remarks, 
* ſnipes are very frequent in all our marſhy 
* and wet grounds, where they lie concealed 
in the ruſhes, &c. In the ſummer they 
+ diſperſe to different parts, and are found in 
the midſt of our higheſt mountains, as well 
as our low moors. Their neſt is made of 
dried graſs. They lay four eggs of a dirty 
olive colour, marked with duſky ſpots. 
* Their young are ſo often found in England, 

| « that 


* Ruſſe!s Hiſtory of Aleppo, pag. 64. 
+ Shaw's Travels, pag. 253. 
t Kaempfer's Hiſt. Japan. vol 1. pag. 129. 
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that we doubt whether they ever entirely 
leave this iſland“. 

7. The jack-ſnipe. This bird, which is 
very common in Scotland, and frequents the 
banks of rivers and lakes, 1s ranked by Mr. 
White as a winter bird of paſſage, without 
mentioning either the time of its arrival or de- 
parture; and Mr. Pennant is entirely ſilent on 
the ſubject . | 

8. The wood-pizcon. Mr. White, without 
mentioning either the time of their appearing 
or diſappearing, tells us, that © they ſeldom 
appear till late; nor in ſuch plenty as for- 
* merlyT. 

9. The wild-ſwan. During hard winters, 
this bird frequents the coaſt of Britain in large 
flocks; but, from any information we have 
been able to obtain, 1t does not breed-in our 
iſland. Martin, in his Hiſtory of the He- 
brides, or Weſtern Iflesh, informs us, that 
wild ſwans arrive in great numbers in Lingey, 
one of the Hebrides, in the month of October, 


and 


* Pennant's Britith Zoology, vol. 2. pag. 358. 8vo. 

T White's Natural Hiſtory of Selborne, pag. 117. ; and Pen- 
nant's Britiſh Zoology, vol. 2. pag. 359. 8vo. 

} White's Natural Hiſtory of Selborne, pag. 117. 

y Deſcription of the Weſtern Iſles, pag. 71. 
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and remain there till March, when they retire 
more northward to breed. For this purpoſe, 
the ſwans, like moſt other water fowls, prefer 
ſuch places as are leaſt frequented by mankind. 
During ſummer, the lakes, marſhes, and fo- 
reſts of Lapland are filled with myriads of 
water-fowls. * In that northern region, ſwans, 
geeſe, the duck tribe, gooſanders, divers, 
&c. paſs the ſummer; but in autumn they 
return to us, and other more hoſpitable 
ſnhores“. 

10. The wild-gooſe. The wild-geeſe, it is 
probable, breed in the retired regions of the 
north. They arrive here in the beginning of 
winter, and frequently feed on our corn 
grounds. They fly at a great height, and 
obſerve regularity in their movements. They 
ſometimes form a ftraight line; and, at 
others, they aſſume the ſhape of a wedge, 
which facilitates their progreſs -through the 
refiſting air. 

With regard to the wild-duck, pochard, 
wigeon, and teal, though Mr. White places 
them in the liſt of birds of paſſage, he does not 
mention either the times of their arrival or 

departure. 


* Linn. Flora Lappoaica, pag. 273. Oeuvres de Maupertui, 
tom. 3. pag. 141. | 
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departure. Though it be probable that moſt 
of the duck-kind migrate, yet it is certain, 
that ſome individuals of different ſpecies of 
them breed in this country, and continue in it 
during the whole year. As to the duck-kind, 
in general, Mr. Pennant -remarks : © Of the 


c 


oe 


Lg 


A 


- 


ry 


numerous ſpecies that form this genus, we 
know of no more than five that breed here. 
The tame ſwan and tame gooſe, the Shield 


duck, the eider duck, and a very {wall porti- 


on of the wild ducks. The reſt contribute to 
form that amazing multitude of water fowl 
that annually repair from moſt parts of Eu- 
rope to the woods and lakes of Lapland, and 
other Arctiè regions “*, there to perform the 
functions of incubation and nutrition in full 
ſecurity. They and their young quit their 
retreat in September, and diſperſe themſelves 
over Europe. With us they make their ap- 
pearance the beginning of October, circulate 
firſt round our ſhores, and, when compelled 


by ſevere froſt, betake themſelves to our 
lakes and rivers f. 


In 


| Collect. Voyag. Dutch Eaſt India Company, Byo. 170 3. 
pag. 19. Cluſii Exot. pag. 368. 


T Pennant's Britiſh Zoology, vol. 2. pag. 519.—520, 
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In winter, the bernacles, or brent-ducks, ap. 
pear in vaſt flocks on the north-weſt coaſts of 
Britain. They are very ſhy and wild; but, 
when taken, they ſoon grow as familiar as our 
domeſtic ducks. They leave the Britiſh ſhores 
in February, and migrate as far as Lapland, 
Greenland, and even Spitſbergen“. 

The ſolan-geeſe, or gannets, are likewiſe 
birds of paſſage. They frequent the iſle of 
Ailſay, near the Frith of Clyde; the rocks ad- 
jacent to St. Kilda, the moſt remote of the 
Hebrides; the Skelig iſles, off the coaſt of 

Kerry; and the Baſs iſle in the Frith of Forth. 
The multitudes which frequent theſe places 
are prodigious. To give an idea of their num- 
bers, the reader will not be diſpleaſed to fee 
Dr. Harvey's ſhort account of the Baſs. 
There is a ſmall iſland in the Frith of Forth, 
called the Baſt Iland, which does not exceed 
a a mile in circumference. The ſurface of this 
iſland, during the months of May and June, 
is ſo entirely covered with neſts, eggs, and 
« young birds, that it is ſcarcely poſſible to 
+ walk without treading on them. The flocks 
of birds on the wing are ſo prodigious, that 

TOR, „ they 


* Linn. Amoen. Acad. tom. 4. pag. 585. Barent's Voz" 
pag. 19. . | 


— 
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they darken the air like clouds, and their 
noiſe is ſo great, that a man cannot without 
difficulty hear his neighbour's voice. If 
from the top of the precipice you look down 
upon the ſea, you will ſee it on every fide 
covered with infinite numbers of birds of 
different kinds, ſwimming about and hunt- 
ing for their prey. When failing round the 
iſland, if you ſurvey the hanging cliffs, you 
will perceive, in every cragg, or fiſſure of the 
rocks, innumerable birds of various kinds; 
more than the ftars of heaven in a ſerene 


night. If you view the diſtant flocks, either 


flying to or from the iſland, you will ima- 
gine them' to be a vaſt ſwarm of bees#*.” The 


rocks of St. Kilda ſeem to be equally frequent- 


ed by ſolan geeſe; for Martin, in his deſcrip- 
tion of the Hebrides, informs vs, that the inha- 
bitants of this ſmall iſland conſume annually 
no leſs than 22,600 young birds of this ſpecies, 
befide an amaſing number of their eggs. The 
ſolan geeſe and their eggs conſtitute the chief 
food of theſe iſlanders. They preſerve both 
the fowls and the eggs in ſmall pyramidal ſtone 
buildings, which, to protect the food from 


moiſture, 


? Harvey de Generat. Animal, Exercit. 11. 
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moiſture, they cover with the aſhes of turf. 
The ſolan geeſe are birds of paſſage. Their 
firſt appearance is in March, and they continue 
till Auguſt or September. But, in general, the 
times of their breeding and departure ſeem to 
coincide with the arrival of the herring, and 
the migration of that fiſh from our coaſts. It 
15 more than probable that theſe birds attend 
the herrings and pilchards during their whole 
circuit round the Britiſh iflands; for the 
appearance of the ſolan geeſe is always eſteem- 
ed by the fiſhermen as a certain preſage of 
the approach of the herrings or pilchards. 
In queſt of food, theſe birds migrate as far 
ſouth as the mouth of the Tagus; for they are 
frequently ſeen off Liſbon during the month 
of December. | 
The croſs-beak, the croſs-bill, and the 
filk-tail, are likewiſe enumerated by Mr. 
White as birds of paſſage. * But theſe,” ſays 
he, are only wanderers that appear occaſion- 
ally, and are not obſervant of oy regular 
migration“. 
The long: legged plover, and ſanderling, 
viſit us in winter only; and it is worthy of 
remark, 


* White's Natural Hiſtory of Selborne, page 118. 
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remark, that every ſpecies of the curlews, 
wood-cocks, ſand-pipers, and plovers*, which 
forſake us in the ſpring, retire to Sweden, 
Poland, Pruſſia, Norway, and Lapland, both 
to feed and to breed. They return to us as 
ſoon as the young are able to fly; becauſe 
the froſts, which ſet in early in theſe coun- 
tries, totally deprive them of the means 
of ſubſiſtance. For the ſame reaſon they 
leave us in ſummer, as the dryneſs and hard- 
neſs of the ground prevent them from penetrat- 
ing the earth with their bills in queſt of 
worms, which conſtitute the natural food of 
theſe birds. 

From the facts which have been enu- 
merated, and from others of a ſimilar na- 
ture, it is evident, that many birds, both of 
the land and water kinds, migrate from one 


chmate to another. But, even in the ſame 


clmate and country, birds occaſionally per- 
form partial migrations. During hard winters, 
when the ſurface of the earth is covered with 
ſnow, many birds, as larks, ſnipes, &c. retire 
from the inland parts of the country to the 
ſea-ſhores, where they pick up a ſcanty ſub- 


ſiſtance. 


* Linn. Amoen, Acad. tom. 4. pag. 588. Klein de Avium 
Migrat, pag. 187, 
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ſiſtance. Others, as the wren, the red-breaſt, 
and many of the ſmall birds, or ſparrow-kind, 
reſort to gardens, and the habitations of men. 
Their intention, it is obvious, 1s to procure 
food and ſhelter. 

There are three principal objects of migra- 
tion: Food, temperature of air, and convenient 
ſituations. for breeding. Such birds as mi- 
grate to great diſtances are alone denominated 
birds of paſſage. But all birds are, in ſome 
meaſure, birds of paſſage, though they do not 
migrate to places ſo remote from their former 
abodes. At particular times of the year, mot 
birds migrate from one county to another, 
or from the more inland diſtricts toward 
the ſhores. Theſe partial migrations of ſmall 
birds are well known to bird-catchers, who 
make a livelihood by enſnaring them into 
their nets, and felling them. The birds fy, 
as the bird-catchers term it, about the end 
of September, and during the months of 
October and November. There 1s another, 
but leſs conſiderable, flight in March. Some 
begin their flight annually about Michaelmas; 
others, as the wood-lark, ſucceed, and conti- 
nue their flight till the middle of October; but 
the green-finch does not migrate till the froſt 

fy obliges 
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obliges it to remove in queſt of food and ſhel- 
ter. Theſe partial migrations, or flittings, 
are performed from day- break till noon. Ano- 
ther, but ſmaller, flight commences at two 
o'clock, and continues till night approaches. 
The times when particular birds migrate from 
one ſituation to another are well known to the 
bird-catchers, who, by means of call-birds, 
nets, and other devices, ſeize great numbers 

of them, and, after accuſtoming them for ſome 
time to reſtraint and ſlavery, ſell them, for 
conſiderable prices, to curious men and whim- 


ſical women. A diligent attention to theſe. 


partial migrations, and their motives, would 
ſoon unfold the cauſes of thoſe of a more exten- 
ſive kind. 

Migration is generally ſuppoſed to be pe- 
culiar to the feathered tribes. This is a limit- 
ed idea, which has originated from inattention 
to the oeconomy of Nature. Birds migrate 
with a view to remedy the inconveniencies of 
their preſent ſituation, and to acquire a more 
commodious ſtation with regard to food, tem- 
perature, generation, and ſhelter. - From ſimi- 


lar motives, men, ſometimes in amazing mul- 


titudes, have migrated from north to ſouth, 
diſplaced the native inhabitants, and fixed eſta- 
| | bliſhments 
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bliſhments in more comfortable climates than 
thoſe which they had relinquithed. Theſe, in 
their turn, have fallen victims to freſh and bar- 
barous emigrants. Among the inhabitants of 
the more northern nations, as Norway, Swe- 


den, Scofland, &c. notwithſtanding a very 


ſtrong attachment to their native countries, 


there ſeems to be a natural or inſtinctive pro- 
penſity to migrate. Poverty, the rigour of 


climate, curioſity, ambition, the falſe repre- 


ſentations of intereſted individuals, the oppreſ- 


ſion of feudal barons, and ſimilar circumſtances, 


have of late given riſe to great emigrations of 
the human ſpecies. But, it 1s worthy of re- 


mark, that the emigrations from ſouth to 


north, except from the love of conqueſt in 
ambitious nations, are ſo rare, that the inſtinct 
ſeems hardly to exiſt in thoſe more fortunate - 
climates. Curioſity is a general inſtinctive 
principle, which operates ſtrongly in the youth- 
ful periods of life, and ſtimulates every man 


to viſit places that are diſtant from his ordina- 


ry reſidence. This innate deſire is influenced 


-by the relations of travellers, and by many 
other incentives of a more intereſted kind. 
Without the-principle of migration, mankind, 


it is probable, would 1 never have been ſo uni- 
verſally 
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verſally diffuſed over the ſurface of the earth. 
It is counterbalanced, however, by attach- 
ment to thoſe countries which gave us birth, 
a principle ſtill more powerful and efficient. 
Love of our native country is ſo ſtrong, 
that, after gratifying the migrating principle, 
almoſt every man feels a longing defire to re- 
turn. | 
| Savages, as long as their ſtore of food re- 
mains unexhauſted, continue in a liſtleſs inac- 
tive ſtate. They exhauſt many days ſitting in 
perfect indolence, and ſeem not to be prompt- 
ed by any motives of curioſity. They have 
not a conception of a man's walking either 
for amuſement or exerciſe. But, when their 
proviſions begin to fail, an aſtoniſhing re- 
verſe takes place. They then rouſe as from 
a profound ſleep. In queſt of wild beaſts; 
birds, and fiſhes, they migrate to immenſe 
diſtances, exert the greateſt feats of activi- 
ty, and undergo incredible hardſhips and 
fatigue. After acquiring a ſtore of proviſi- 
ons, they return to their wonted haunts, 
and remain inactive till their food again be- 
gins to fail. 

Quadrupeds likewiſe perform partial migra- 
tions, At the approach of winter, the ſtag, 
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the rein-deer, and the roebuck, leave the tops 
of the lofty mountains, and come down to 
the plains and copſes. Their chief objects, in 
theſe flittings, are food and ſhelter. When 
ſummer commences, they are harraſſed with 
different ſpecies of winged inſets, and, to 
avoid theſe enemies, they regain the ſummits 
of the mountains, where the cold and the 
height of the ſituation protect them from the 
attacks of the flies. In Norway, and the more 
northern regions of Europe, the oxen, during 
the winter, migrate to the ſhores of the ſea, 
where they feed upon ſea-plants and the 
bones of fiſhes; and Pontoppidan remarks, 
that the cattle know by inſtinct when the tide 
retires, and leaves theſe articles of food upon 
the ſhore. In Orkney and Shetland, the ſheep 
in winter, for the ſame purpoſes, uniformly 
repair to the ſhore at the ebbing of the tides. 
Rats, particularly thoſe of the northern regi- 
ons of Europe, appear from time to time, in 

ſuch myriads, that the inhabitants of Nor- 
way and Lapland imagine the animals fall 
from heaven. The celebrated Linnaeus, who 
paid great attention to the oeconomy of theſe 
migrating rats, remarked, that they appeared 
in Sweden periodically every eighteen ot 
twenty 
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twenty years. When about to migrate, 
they leave their wonted abodes, and aſſemble 
together in numbers inconceivable. In the 
courſe of their journey, they make tracks in 
the earth of two inches in depth; and theſe 
tracks ſometimes occupy a breadth of ſeveral 
fathoms. What is fingular, the rats, in their 
march, uniformly purſue a ſtraight line, un- 
leſs they are forced to turn aſide by ſome un- 
ſurmountable obſtacle. If they meet with a 
rock, they firſt try to pierce it, and, after diſ- 
covering the attempt to be impracticable, they 
go round it, and then reſume the ſtraight 
line, Even a lake does not interrupt their 
paſſage ; for they either traverſe it in a ſtraight 
line or periſh in the attempt; and, if they 
meet with a bark or other veſlel, they do not 
alter their direction, but climb up the one 
fide of it and deſcend by the other. 

Frogs, immediately after their transforma= 
tion from the tadpole ſtate, leave the water, 
and migrate to the meadow or marſhy 
grounds in queſt of inſets. The numbers 
of young frogs which ſuddenly make their 
appearance 1n the plains, induced Rondele- 
tus, and many other naturaliſts, to imagine 
that they were generated in the clouds and 
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ſhowered down upon the earth. But if, like the 
worthy and intelligent Mr. Derham, they had 
examined the ſituation of the place with regard 
to ſtagnating waters, and attended to the na- 
ture and trans formation of the animals, they 
would ſoon have diſcovered the real caul: 
of the phenomenon. 

Of all migrating animals, particular kinds 
of filhes make the longeſt journies, and in 
the greateſt numbers. The multiplication 
of the ſpecies, and the procuring of food, are 
the principal motives of the migration of 
fiſhes. The ſalmon, a fiſh which makes re- 
gular migrations, frequents the northern re- 
gions alone. It is unknown in the Mediter- 
ranean ſea, and in the rivers which fall into 
it both from Europe and Africa. It is found 
in ſome of the rivers of France, that empty 
themſelves into the ocean“. Salmons are ta- 
ken in the rivers of Kamtſchatka f, and ap- 
pear as far north as Greenland. Salmons live 
both in the ocean and in freſh waters. For 
the purpoſe of depoſiting their ſpawn, they 
quit the ſea in the month of September, and 
aſcend the rivers. So ſtrong is the inſtind of 

migrating, 
* Rondelert. de Fluviat. pag. 167. 
+ Hitt, Kamtſchatka, pag, 14 3. 
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migrating, that they preſs up the rivers with 
amazing keenneſs, and ſcarcely any obſtacle 
is ſufficient to interrupt their progreſs. They 
ſpring, with great agility, over cataracts of 
ſeveral feet in height. In their leaps, they 
ſpring ſtraight up with a ſtrong tremulous 
motion, and do not, as has been vulgarly 
ſuppoſed, put their tails in their mouths. 
When they find a place which they think pro- 
per for depoſiting their eggs, the male and 
female unite their labours in forming a con- 
venient receptacle for the ſpawn in the ſand, 
which is generally about eighteen inches deep. 


and the male his milt, which they are ſaid to 
cover carefully with their tails; for, after 
ſpawning, their tails are deprived of ſkin. 
The eggs, when not diſturbed by violent 
floods, he buried in the ſand till the ſpring, 
and they are hatched about the end of March. 
= The. parents; however, after this important 
off has been performed, haſten back to the 

= fea, in order to cleanſe themſelves, and to 
recover their ſtrength, Toward the end of 
March, the young fry begin to appear, and 
they gradually increaſe in ſize till they acquire 
the length of four or five inches, and are 
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then called /melts, or ſinoults . About the 


beginning of May, all the conſiderable ri- 
vers of Scotland are full of ſalmon-fry. AF. 
ter this period, they migrate to the ſea. 
About the middle of June, the earlieſt of the 
fry begin to appear again in the rivers. At 
that time they are from twelve to ſixteen 
inches long, and gradually augment both in 
number and ſize, till about the end of July or 
the beginning of Auguſt, when they weigh 
from ſix to nine pounds. This is a very ra- 
pid growth. But a gentleman of credit at 
Warrington informed Mr. Pennant of a 
growth {till more rapid. A ſalmon, weigh- 


ing ſeven pounds and three quarters, was 


taken on the 7th day of February. It was 


marked on the back, fin, and tail, with ſci{- 
ſars, and then turned into the river. It was 


retaken on the 17th day of the following 
month of March, and then it weighed ſeven- 
teen pounds and a half. The ſeaſon for fill- 
ing ſalmon in the Tweed begins on the zei 
of November, and ends on old Michaelmas 

day, 


® See an Account of the Salmon Fiſhery 8 the River Tweed, 
communicated to Mr, Pennant by Mr. Potts, Brit. Zool. vol. 3 
pag. 241. 8vo. edit. 
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day. In that fingle river, it is computed that 
no leſs than 208000, at a medium, are annu- 
ally caught, which, together with- the 
products of many other rivers on both ſides 
of Scotland, not only afford a wholeſome 
and palatable food to the inhabitants, but 
form no inconſiderable article of com- 
merce. 5 

Herrings are likewiſe actuated by the mi- 
grating principle. Theſe fiſhes are chiefly 
confined to the northern and temperate regi- 
ons of the globe. They frequent the higheſt 


latitudes, and are ſometimes found on the 


northern coaſts of France. They appear in 
vaſt ſhoals on the coaſt of America, as far 
ſouth as Carolina. In Cheſapeak Bay there is 
an annual inundation of herrings; and Mr. 
Cateſby informs us, that they cover the ſhores 
in ſuch amazing numbers as to become offen- 
ſive to the inhabitants. The great winter 
rendezvous of the herrings is within, or near 
the Arctic Circle, where they remain ſeveral 
months, and acquire ſtrength after being 
weakened by the fatigues of ſpawning, and of 


a long migration. In theſe ſeas, inſet food 


1s much more abundant than in warmer lati- 
tudes. They begin their migration ſouthward 
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in the ſpring, and appear off the Shetland 


iſlands in the months of April and May, 


Theſe, however, are only the forerunner 
of the immenſe ſhoal which arrives in June. 
Their approach is recogniſed by particular 


ſigns, ſuch as the appearance of certain fiſhes, 


the vaſt number of birds, as gannets or ſolan 
geeſe, which follow the ſhoal to prey upon 
the herrings. But, when the main body ar- 
rives, its breadth and depth are ſo great as to 
change the appearance of the ocean itſelf. 
The ſhoal is generally divided into columns 
of five or fix miles in length, and three or 
four in breadth. Their progreſſive motion 
creates a kind of rippling or ſmall undulations 
in the water. They ſometimes (ink and diſap- 
pear for ten or fifteen minutes, and then riſe 
again toward the ſurface. When the ſun 
ſhines, a variety of ſplendid and beautiful 
colours are reflected from their bodies. In 


their progreſs ſouthward, the firſt interrupti- 


on they meet with is from the Shetland 
iſlands. Here the ſhoal divides into two 
branches. One branch ſkirts the eaſtern, and 
the other the weſtern ſhores of Great Britain, 
and fill every bay and creek with their num- 
bers, Thoſe which proceed to the weſt from 
Shetland, 
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Shetland, after viſiting the Hebrides, where 

the great fiſhery is carried on, move on till 

they are again interrupted by the north of Ire- 

land, which obliges them to divide a ſecond 

time. One diviſion takes to the weſt, where 

they are ſcarcely perceived, being ſoon loſt in 

the immenſity of the Atlantic Ocean. The 

other diviſion goes into the Iriſh Sea, and af- 
fords nouriſhment to many thouſands of the 

human race. The chief object of herrings 

migrating ſouthward is to depoſit their ſpawn 

in warmer and more ſhallow ſeas than thoſe 

of the Frigid Zone. This inſtin ſeems not 
to be prompted by a ſcarcity of food ; for, 

when they arrive upon our coaſts, they are fat 

and in fine condition ; but, when returning 

to the ocean, they are weak and emaciated. 

They continue in perfection from the end of 
June to the beginning of winter, when they 

begin to depoſit their ſpawn. The great ſtati- 

ons of the herring fiſheries are off the Shetland 

and the weſtern iſlands, and along the coaſt 

of Norfolk. 

Beſide ſalmons and herrings, there are ma- 
ny fiſhes which obſerve a regular migration, 
as mackerels, lampreys, pilchards, &c. About 
the middle of July, the pilchards, which are 
a ſpecies 
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a ſpecies of herrings, though ſmaller, appear 
in vaſt ſhoals off the coaſts of Cornwall. 
When winter approaches, like the herrings, 
they retire to the Arctic ſeas. Though ſo 
nearly allied to the herring, it is not incurious 
to remark, that the pilchards, in their mi- 
gration for the purpoſe of ſpawning, chooſe a 
warmer latitude ; for, off the coaſts of Britain, 
the great ſhoals never appear farther north 
than the county of Cornwall and the Scilly 
iſlands. Dr. Borlaſe, in his hiſtory of Corn- 
wall, gives the following account of the pi 
chard fiſnery. It employs,” ſays he, « a great 
* number of men on the ſea, training them 
* thereby to naval affairs; employs men, wo- 
* men, and children, at land, in ſalting, 

* preſſing, waſhing, and cleaning, in making 
boats, nets, ropes, caſks, and all the trades 
depending on their conſtruction and fale. 
* The poor 1s fed with the offals of the cap- 
* "tures, the land with the refuſe of the fiſh 
© and falt; the merchant finds the gains of 
© commiſſion and honeſt commerce, the fiſh- 
* erman the gains of the fiſh, Ships are often 
* freighted hither with ſalt, and into foreign 
* countries with the fiſh, carrying off, at the 
ſame time, part of our tin, The uſual pro- 
« duce 
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duce of the number of hogſheads exported 
each year, for ten years, from 1747 to 
1756 incluſive, from the four ports of Tawy, 
Falmouth, Penzance, and St. Ives, it ap- 
pears, that Tawy has exported yearly 1732 
* hogſheads ; Falmouth, 14631 hogſheads and 
* two-thirds; Penzance and Mounts-Bay, 
12149 hogſheads and one-third ; St. Ives, 
1282 hogſheads: In all amounting to 
29795 hogſheads. Every hogſhead, for ten 
years laſt paſt, together with the bounty al- 
lowed for each hogſhead exported, and the 
oil made out of each hogſhead, has amount- 
ed, one year with another at an average, to 
the price of one pound thirteen ſhillings and 
three pence; ſo that the caſh paid for pil- 
chards exported has, at a medium, annually 
amounted to the ſum of L. 49532: 10: ©. 

Of the land- crab there are ſeveral ſpe- 
cies. The migration of what is called the 
violet land-crab deferves ſome notice. It in- 
habits the warmer regions of Europe: 
But its particular reſidence is in the tro- 
pical climates of Africa and America. Land- 
crabs generally frequent the mountainous 
parts of the country, which are, of courſe, 
moſt remote from the ſea. They inhabit 
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the hollows of old trees, the clefts of rocks, 
and holes which they themſelves dig in 
the earth. They are extremely numerous. 
In the months of April and May, they 
leave their retreats in the mountains, and 
march in millions to the ſea-ſhore. At this 
period the whole ground 1s covered with 
them; and a man can hardly put down his 
foot without treading on them“. The ob- 
ject of their migration is to depoſit their 
ſpawn on the ſea-ſhore. In their progreſs 
towards the ſea, like the northern rats, 
the land- crabs move in a ſtraight line. 
Even when a houſe intervenes, inſtead of 
deviating to the right or left, they attempt 
to ſcale the walls. But, when they meet 
with a river, they are obliged to wind along 
the courſe of the ſtream. In their migra- 
tion from the mountains, they obſerve the 
greateſt regularity, and commonly divide 
into three battalions or bodies. The firſt 
conſiſts of the ſtrongeſt and boldeſt males, 
who, like pioneers, march forward to clear 
the route, and to face the greateſt dangers. 


The females, who form the main body, de- 
ſcend 


* Voyage aux Iſles Francoiſes par Labat, tom. 2. pag. 221 
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ſcend from the mountains in regular co- 
lumns, which are fifty paces broad, three 
miles long, and ſo cloſe that they almoſt 


entirely cover the ground. Three or four 


days afterwards, the rear- guard follows, 
which conſiſts of a ſtraggling undiſciplin- 
ed troop of males and females. They 
travel chiefly during the night; but, if it 
rains by day, (for moiſture facilitates their 
motion), they proceed in their flow uni- 
form manner. When the fun ſhines, and 
the ſurface of the ground is dry, they 


make an univerſal halt till the evening, 
and then reſume their march. When alarm 


ed with danger, they run backward in a 
diſorderly manner, and hold up their nip- 
pers in a threatening poſture. They even 
ſeem to intimidate their enemies; for, 
when diſturbed, they make a clattering 
noiſe with their nippers. But, though 
they endeavour. to render themſelves for- 
midable to their enemies, they are cruel 
to each other. When an individual, by 
any accident, is ſo maimed that he cannot 
proceed, his companions immediately de- 
vour him, and then purſue their journey. 
After a fatiguing and tedious march, which 
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ſometimes continues three months before 
they reach the ſhore, they prepare them- 
ſelves for depoliting their ſpawn. The 
eggs ſtill remain in the bodies of the ani- 
mals, and are not excluded, as uſual to 
this genus, under the tail. To facilitate 
the maturation and excluſion of the eggs, 
the land- crabs no ſooner arrive on the 
ſhore, than they approach to the margin 


of the ſea, and allow the waves to paſs 


ſeveral times over their bodies. They im- 
mediately retire to the land; the eggs, in 
the mean time, come nearer to maturity, 
and the animals once more go to the wa- 
ter, depoſit their eggs, and lay the event 
to Nature. The bunches of ſpawn are 
ſometimes as large as a hen's egg; and 
it is not incurious to remark, that, at 


this very period, numbers of fiſhes of dit- 


ferent. kinds are anxiouſly waiting for this 
annual ſupply of food. Whether the pain- 
ful migration of the land-crabs, or the 
wonderful inſtinct of the fiſhes which await 
their arrival, in order to devour their 
ſpawn, is the moſt aſtoniſhing fact, we 
ſhall leave to the conſideration of philoſo- 


phers. The BBs which eſcape theſe vor- 
| cious 
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cious fiſhes are hatched under the fand. 
Soon after, millions of minute crabs are 
cen leaving the ſhore, and migrating flow- 
ly toward the mountains. Moſt of the old 
ones, however, remain in the flat parts of 
the country till they regain their ſtrength. 
They dig holes in the earth, the mouths 
of which they cover with leaves and mud. 
Here they throw off their old ſhells, re- 
main quite naked, and almoſt without mo- 
tion for ſix days, when they become ſo 
fat that they are eſteemed delicious food. 
When the new ſhell has hardened, the 


animals, by an inſtinctive impulſe, march 


back to thoſe mountains which they had for- 
merly deſerted. In Jamaica, where they are 
numerous, the land-crabs are regarded as 
great delicacies ; and they are ſo abundant, 
that the ſlaves are often fed entirely upon 
them. 

The migrating principle is not confined 
to men, quadrupeds, birds, and reptiles : 
It extends to many of the inſe# tribes. 
Numberleſs inhabitants of the air paſs the 
firſt ſtages of their exiſtence in the waters. 
There they remain for longer or ſhorter 
periods, according to the ſpecies. Previous 
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to their transformation into chryſalids, 


they quit the waters, and come upon dry 
ground, where they undergo their amaz- 
ing change. Inſtead of active water-worms, 
they dig or find holes in the earth, where 
they are converted into chryſalids, or 
ſeemingly inanimated beings, and, in a 
ſhort time, mount into the air in the 
form of winged inſets. Similar migrati- 
ons are to be obſerved among land-in- 
ſets. But migration is not confined to 
water-worms. Many ſpecies of caterpillars 
which feed upon the leaves of trees, ſhrubs, 
and other vegetables, when about to under- 
go their transformation, leave their former 
abodes, deſcend from the trees, and con- 
ceal themſelves in the earth. The hiving 
of bees, when numerous colonies remove 
in order to eſtabliſh new ſettlements, is 
another inſtance of the migration of inſects. 
Indeed, if we except bees, waſps, ants, and a 
few others, molt inſets, whether they inha- 
bit the air, the earth, or the waters, are per- 
fect wanderers, having no fixed place of reſt 
dence. Some of them, as the ſpider tribes, 


build temporary apartments; but, when diſ- 
turbed, 


22 


RCA» 
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turbed, they migrate to another commodious 
place, and ere new habitations. 

From the facts which have been enumerat- 
ed, it is apparent, that the principle of migra- 
tion, or the deſire of changing ſituations, is 
not confined to particular birds, but extends 
through almoſt the whole ſyſtem of animati- 
on. Men, quadrupeds, birds, fiſhes, reptiles, 
inſects, all afford ſtriking examples of the mi- 
grating principle. From the ſame facts it is 
equally apparent, that the general motives for 
migrating are ſimilar in every claſs of animals. 
Food, multiplication of ſpecies, and a com- 


fortable temperature of air, are evidently the 


chief cauſes which induce animals to remove 
from one place to another, or, what amounts 
to the ſame thing, from one climate to ano- 
ther. Partial emigrations, or emigrations to 
ſmall diſtances, are ꝓrompted by the ſame in- 
ſtinctive motives which induce animals of a 
different ſtructure to undertake long and fa- 
tiguing excurſions. But, previous to actual 
migration, what are the peculiar feelings of 
different animals, and what ſhould ſtimulate 
them to proceed uniformly in the direction 
that ultimately leads them to the ſituations 
moſt accommodated to their wants and their 


conſtitutions, 
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400 THE PHILOSOPHY 
conſtitutions, are myſteries, with regard to 
which, like every other part of the oeconomy 
of Nature, it is the duty of philoſophers, in- 
ſtead of attempting to puſh their inquiries be- 
yond the bounds of human ability, to obſerve 
a reſpectable ſilence. 


CHAP- 


* 
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CHAPTER XXI. 


Of the Longevity and Diſſolution of Organiſe 
Bodies. | 


It is a law of Nature, though a melancholy 
one, that all organiſed bodies ſhould be diſ- 
ſolved. The periods of diſlolution, however, are 


as various as the ſpecies, and the intentions of 


Nature 1n producing them. 

In the human kind, the brevity of life is 
regarded as an object of regret. One half of 
mankind die before they arrive at eight years 
of age. From that early period to eighty, be- 
fide the deſtruction of war, and other acci- 
dents, Nature kills them annually in millions. 
Some inſtances may be given of men whoſe 
lives were prolonged beyond the uſual period 
of human exiſtence. Such men are not to be 
envied ; nor ſhould they be conſidered as fa- 
vourites of Nature. With reſpect to matu- 
rity of judgment, and a knowledge of the 
world, no man can be ſaid to exiſt till he 


paſſes thirty years of age. Give him thirty 
Vol. II. D d or 
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may be ſaid to exiſt, but they do not live. 


of what we have advanced. Mankind, in the 
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thirty-five more, and, in general, both mind 
and body are viſibly declined. Thoſe people, 
therefore, who arrive at an extraordinary age 


All intellectual enjoyments and exertions, 
which conſtitute the chief dignity and hap- 
pineſs of man, are gone. There are excep- 
tions ; but theſe exceptions are confirmations 


early ages of the world, have been ſaid to live 
for ſeveral centuries. We mean not to con- 
tradict the aſſertion. But we muſt remark, 
that if ever men lived ſo long, they muſt 
have been very different, boch in the ſtructure 
of their bodies and im their manners, from 
thoſe who now exiſt. From infancy to 
manhood, there is a gradual growth or exten- 
ſion of our organs. After this period, and 
when we advance in years, the bones harden, 
the muſeles turn ſtiff, the cartilages are con- 
verted into bones, the membranes into carti- 
lages, the ſtomach and bowels loſe their tone, 
and the whole fabric, inſtead of being ſoft, 
flexible, and obedient to the (inclinations, 
or even the eommands of the mind, become 
rigid, inactive, and feeble. Theſe are the 
general and progreſſive cauſes of death, 5 

they 


* 
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they are common to all animals. There are 
modes of living more favourable to health 
than others. But examples are not wanting of 
men who have arrived at extreme old age, 
without obſerving either temperance, or any 
of the other modes of living which arg gene- 
rally ſuppoſed to be favourable to longevity. 
Some men, who lived temperately, and even 
abſtemiouſly, have reached to great ages: 
Others, who obſerved the very oppoſite con- 
duQ, who lived freely, and often intemperate- 


ly, have had their exiſtence equally pro- 


longed. But, in general, notwithſtanding a 
few exceptions, temperance, a placid and 
_chearful difpoſition, moderate exerciſe, and 
proper exertions of mind, contribute, in 
no uncommon degree, to the prolongation of 
life. 

A few examples of longevity in the human 


ſpecies, though no general concluſions can be 


drawn from. them, may not be incurious 
to the reader. ' We ſhall not go back to a 
remote and obſure antiquity, but confine our- 
ſelves to more modern times, when the 
modes of living were nearly the ſame as they 
are at preſent. 
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On this ſubject, the celebrated Lord Veru- 
lam, in his Sylva Sylvarum“, gives the fol- 
lowing paſſage, chiefly tranſlated from the ſe- 
venth book of Pliny's Natural Hiſtory : The 
year of our Lord ſeventy- ſix, falling into the 
time of Veſpaſian, is memorable; in which 
« we ſhall find, as it were, a kalender of long- 
lived men: For that year there was a taxing, 
* (now a taxing is the moſt authentical and 
* trueſt informer touching the ages of men), 
and in that part of Italy which lieth between 
the Appennine mountains and the river Po, 
* there were found 124 perſons that either 
« equalled or exceeded an hundred years of age, 
* namely, Ae 
« Fifty-four - of 100 years each. 


Fifty- ſeven - 110 
Two 8 125 
Four — - 130 


* Four - 15 0137 
Three — 140 


Beſide theſe, Parma, in particular, afforded 
five, whereof, 
Three were — 120 years each. 
Two 5 130 
One 


* Page 293. 
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One in Bruxelles - 125 years each, 
One in Placentia - 131 ; 
* One in Faventia - 132 


A certain town, then called Velleiatium, ſi- 
© tuate in the hills about Placentia, afforded 
© ten, whereof 
Six were <- 11o years each. 
Four — - 120 
One in Rimino, whoſe 
name was Marcus 


* Aponius - 150. 


The moſt extraordinary inſtance of longevi- 
ty in Great Britain was exhibited in the 
perſon of Henry Jenkins. He was a native 
of Yorkſhire, lived to the amazing age of 169 


years, and died on the $th day of December 
1670, 


Next to Jenkins, we have the famous Tho- 
mas Parre, who was a native of Shropſhire, and 


died on the 16th day of November 1635, at 
the age of 152, 


Francis Conſiſt, a native of Yorkſhire, aged 
150, died in January 1768. 
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Margaret Forſter, aged 136, and her daugh- 
ter, aged 104, were natives of Cu mberland, 
and both alive in the year 1771. 

William Evans, aged 145, lived in Carnar- 
von, and ſtill exiſted in the year 1782. 
Dumiter Radaloy, aged 140, lived in Har- 


menſtead, and died on the 16th day of Janua- 


ry 1782. 

James Bowels, aged 152, lived in Kiling- 
worth, and died on the 15th day of Auguſt 
1656. . 

+ The Counteſs of Deſmond, in Ireland, ſaw 
her 140th year. 

Mr. Ecleſton, a native of Ireland, lived 
to the age of 143, and died in the year 


1691 

John Mount, a native of Scotland, ſaw his 
136th year, and died on the 29th day of Fe- 
bruary 1776. 

William Ellis ef Liverpool, died on the 
16th day of Auguſt 1780, at the age of 
130. 

Colonel Thomas Winſloe, a native of Ire- 
land, aged 146, died on the 22d day of Auguſt 
1766. | 

John Taylor was born in -Carrygill, in the 
copnty of Cumberland. He was bred a miner. 
His 
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His father died when John was only four 
years of age. Poverty obliged him to be ſet 
early to work. During two years he dreſſed 
lead ore for 2d. a-day. The next three or four 
years he aſſiſted the miners in removing the 
ore and rubbiſh, to the bank, for which he 
received 4d. a-day. At this period: there hap- 
pened a great ſolar eclipſe, which was diſtin- 
guiſhed in Scotland by the appellation of 
Mirk Monday*. This event, which he always 
repeated with the ſame circumſtances, is the 
chief acra from which John's age has been 
computed. After labouring many years both 
in this and, the neighbouring kingdom, he 
died, near Leadhills in Scotland, in the 
month of May 1770, at the great age of 
1 

Though the above modern examples of ex- 
traordinary longevity reſt chiefly on the au- 
thority of periodical publications, yet there is 
not a doubt, that, in all countries, and at all 
times, ſome perſons of both ſexes have arrived 
at ages far beyond the common periods of hu- 
man life. If the reader is deſirous of ſeeing 
many inſtances of longevity, he may conſult 


Bacon's 


Miri, in the Scotiſh daes, fignifies dark ; OD a Sa 
happened in the year 1652. 
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Bacon's Hiftory of Life and Death*, White. 
hurſt's Inquiry into the Original State and Forma. 
tion of the FarthfF, and Dr. Fothergill's Ob/cr- 
vations on Longevity}. 

The general cauſes of death have already 
been mentioned. But, in women, the opera- 
tion of theſe cauſes is frequently retarded. In 
the female ſex, the bones, the cartilages, the 
muſcles, as well as every other part of the bo- 
dy, are ſofter and leſs ſolid than thoſe of men: 
Neither are they generally fo much ſubjected 
to bodily exertions. Their conſtituent parts, 
accordingly, require more time in hardening 
to that degree which occaſions death. Wo- 
men, of courſe, ought to live longer than men. 
This reaſoning 1s confirmed by the bills of 
mortality ; for, upon conſulting them, it ap- 
pears, that, after women have paſſed a certain 
time, they live much longer than men who 
have reached the ſame period. The duration 
of the lives of amimals may, in ſome meaſure, 
be eſtimated by the time occupied in their 
growth. An animal, or even a plant, as we 

learn 


9 Sylva ne, pag. 273. &e. 
+ 2d Edit. pag. 165. 
t Annual Regiſter, Natural A diviſion, Page 61; 
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learn from experience, which acquires matu- 


rity in a ſhort time, periſhes much ſooner than 
thoſe which are longer in arriving at that pe- 
riod. In the human ſpecies, when individuals 
grow with uncommon rapidity, they gene- 
rally die young. This circumſtance ſeems to 
have given riſe to the common proverbial ex- 
preſſion, Soon ripe ſoon rotten. Man grows 
in ſtature till he be ſixteen or eighteen years 
of age; but the thickneſs of his body is not 
completely unfolded before that of thirty. 
Dogs acquire their full length in one year; 


but their growth in thickneſs is not finiſhed - 


till the end of the ſecond. A man, who 
continues to grow for thirty years, may 
live ninety or a hundred : But a dog, whoſe 
growth terminates in two or three years, lives 
only ten or twelve. The ſame obſervation is 
applicable to moſt animals. Fiſhes continue 
to grow for a great number of years. Some 
of them, accordingly, live during ſeveral cen- 
turies; becauſe their bones and cartilages 
feldom acquire the denſity of thoſe of other 
animals. It may, therefore, be conſidered as 
a general fact, that large animals live longer 
than ſmall ones, becauſe the former require 


more time to complete their growth. Thus 


the 
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the cauſes of our diſſolution are inevitable , 
and it is equally impoſſible to retard that fatal 
period, as to change the eſtabliſhed laws of Na- 
ture. When the conſtitution, is ſound, life 
may, perhaps, by moderating the paſſions, and 
by temperance, be prolonged for a few years. 
But the varieties of climate, and of the modes 
of living, make no material differences with 
regard to the period of our exiſtence, which 
is nearly the ſame in the European, the 
Negro, the Aſiatic, the American, the civilized 
man and the favage, the rich and the poor, 
the citizen and the peaſant. Neither does the 
difference of food, or of accommodation, make 
any change on the duration of life. Men, 
who are fed on raw fleſh or dried fiſh, on ſago 
or rice, on caſſada or roots, live as long as 
thoſe who uſe bread and prepared viQuals. 
If luxury and intemperance be excepted. 
nothing can alter thoſe laws of mechaniſm 
which invariably determine the number of 
our years, Any little differences 'which may 
be remarked in the term of human life, ſeem 
to be chiefly owing to the quality of the air. 
In general, there are more old men in high 
than in low countries. Fhe mountains of 
Scotland, of Wales, and of Switzerland, have 


furniſhed 
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furniſhed more examples of longevity than the 
plains of Holland, Flanders, Germany, -or 
Poland. But, if we take a ſurvey of man- 
kind, whatever be the climate they inhabit, 
or their mode of living, there is ſcarcely any 
difference in the duration of life. When men 
are not cut off by accidental diſcaſes, indivi- 
duals may every where be found who live 
ninety or a hundred years. Our anceſtors, 
with few exceptions, never exceeded this pe- 
riod; and, ſince the days of David, King of 
the Jews, it has undergone no variation. Be- 
fide accidental diſeaſes, which are more fre- 
quent, as well as more dangerous, in the latter 
periods of life, old men are ſubjected to natu- 
ral infirmities that originate ſolely from a de- 
cay of the different parts of the body. The 
muſcles loſe their tone, the head ſhakes, the 
hands tremble, the limbs totter, the ſenſibi- 
lity of the nerves is blunted, the cavities of 
the veſſels contract, the ſecretory organs are 
obſtruted, the blood, the lymph, and the 
other fluids, extravaſate, and produce all 
thoſe ſymptoms and diſeaſes which are com- 
monly aſcribed to a vitiation of the humours. 
The natural decay of the ſolids, however, ap- 
pears to be the original cauſe of all theſe mala- 


dies. 


- 
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dies. It is true, that a bad ſtate of the fluids 
proceeds from a depravity in the organization 
of the ſolids. But the effects reſulting from a 
noxious change in the fluids produce the moſt 
alarming ſymptoms. When the fluids ſtag- 
nate, or if, by a relaxation of the veſſels, an 
extravaſation takes place, they ſoon corrupt, 
and corrode the weaker parts of the ſolids, 
Hence the cauſes of diſſolution gradually, but 
perpetually, multiply, our internal enemies 
grow more and more powerful, and at laſt put 
a period to our exiſtence. 

With regard to Quadrupeds, the cauſes of 
their diſfolution are preciſely the ſame with 
thoſe which deſtroy the human ſpecies. The 
times of their growth hear, likewiſe, ſome pro- 
portion to the duration of their lives. But, a 
we have already given a Table of the ages at 
which different quadrupeds are capable of mul- 
tiplying their ſpecies, and of the general dun- 
tion of their lives, to avoid unneceſſary repeti 
tions, we muſt refer the reader to page 32 
of this volume. | 

Some Birds afford inſtances of great longe- 
vity. In this claſs of animals, the duration of 
life is by no means proportioned to the 


times of their growth. Moſt of them acquire 
: ther 
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their full dimenſions in a few months, and are 
capable of multiplying the ſpecies the firſt 
ſpring or ſummer after they are hatched. In 
proportion to the ſize of their bodies, birds are 
much more vivacious, and live longer than 
either men or quadrupeds: Swans have been 
faid to live three hundred years ; but, though 
mentioned by reſpectable writers, the aſſertion 
is not ſupported by any authentic evidence. 
Mr. Willoughby, in his Ornithology“, re- 
marks, We have been aſſured by a friend of 
* ours, a perſon of very good credit, that his 
father kept a goole known to be four- 
© ſcore years of age, and as yet ſound and 
* luſty, and like enough to have lived many 
+ years longer, had he not been forced to kill 
her for her miſchievouſneſs, worrying and 
* deſtroying the young geeſe and goſlins.“ In 
another part of his valuable work, Mr. Wil- 
loughby tells us, that he has been aſſured by 
* credible perſons, that a gooſe will live a hun- 
* dred years or more f. In man and quadru- 
peds, the duration of life bears ſome pro- 
portion to the times of their growth. But, in 


birds, 
* Page 14. 
I Ornithology, page 256, 
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birds, their growth, and their powers of re- 
production, are more rapid, though they live 
proportionally longer. Some ſpecies of birds, 
3s all the gallinaceous tribes, can make uſe of 
their limbs the moment they iſſue from the 
ſhell; and, in a month or five weeks after, 
they can likewiſe employ their wings. A dung- 
hill cock has the capacity of engendering at 
the age of four months, but does not acquire 
his full growth in leſs than a year. The 
fmaller birds are perfect in four or five months, 
They grow more rapidly, and produce much 
ſooner than quadrupeds, and yet they live pro- 
portionally much longer. In man and qua- 
drupeds, the duration of life is about {fix 
or ſeven times more than that of their 
growth. According to this rule, a cock ot 
a parrot, who arrive at their full growth and 
powers in one year, ſhould not live above fix 
or ſeven. But Nature knows none of our 
rules. She accommodates her conduct, not 
to our ſhallow, and often preſumptuous con- 
eluſions, but to the preſervation of ſpecies, 
and to the ſupport and general balance of the 
great ſyſtem of animated beings. Ravens, 
though capable of providing for themſelves in 


leſs than a year, ſometimes have their lives 
protracted 
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protracted more than a century. The Count 
de Buffon informs us, that, in ſeveral places 
of France, ravens have been known to arrive 
at this extraordinary age, and that, at all times, 
and inall countries, they have been eſteemed 
birds of great longevity. - 

« Eagles, ſays Mr. Pennant, * are remarka- 
ble for their longevity, and for their power 
of ſuſtaining a long abſtinence from food. 
© A golden eagle, which has now been nine 
+ years in the poſſeſſion of Owen Holland, 
* Eſq. of Conway, lived thirty-two years with 


the gentleman who made him a preſent of 


it; but what its age was when the latter re- 
* ceived it from Ireland is unknown. The ſame 
bird alſo furniſhes a proof of the truth of the 
other remark, having once, through the 
neglect of ſervants, endured hunger for 
* twenty-one days, without any ſuſtenance 
* whatſoeverf.” The pelican that was kept 
at Mechlin in Brabant during the reign of the 
Emperor Maximilian, was believed to be 
cighty years of age. * What is reported of the 
* age of eagles and ravens, ſays Mr. Wil- 

loughby, 


- 


* Hiſt, Nat. des Oiſeaux, tom. 5 pag. 32. 
} Britiſh Zoology, vol. 1. 8vo edit. page 123. 
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loughby, although it exceeds all belief, yet 
* doth it cvince that thoſe birds are very long- 
lived“. Pigeons have been known to live 
from twenty to twenty-two years. Even 
the ſmaller birds live very long in proportion 
to the time of their growth and the ſize of their 
bodies. Linnets, gold-finches, &c. often live 
in cages fifteen, twenty, and even twenty- 
three years. 

Fiſhes, whoſe bones are more cartilaginous 


than thoſe of men and quadrupeds, are long of 


acquiring their utmoſt growth, and many of 
them live to great ages. Geſner gives an in- 
ſtance of acarp in Germany which he knew to 
be one hundred years old*. Buffon in- 
forms us, that, in the Count Maurepa's ponds, 
he had ſeen carps of one hundred and fifty 
years of age, and that the fact was atteſted in 
the moſt ſatisfactory manner. He even men- 
tions one which he ſuppoſed to be two hun- 
dred years old g. Two methods have been de- 
viſed for aſcertaining the age of fiſhes, namely, 
by the circles of the ſcales, and by a tranſverſe 
ſection of the back- bone. When a ſcale of a 

fiſh 


* Ornithology, page 14. 
+ Geſner de Piſc. pag. 312. 
+ Epeques de la Nature, pag. 181. 
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fiſh is examined by the microſcope, it is found 
to conſiſt of a number of circles within one 
another, reſembling, in ſome meaſure, thoſe 
rings that appear on the tranſverſe ſections of 
trees, by which their ages are computed. In 
the ſame manner the ages of fiſhes may be aſ- 
certained by the number of circles on their 
ſcales, reckoning for each ring one year of the 
animal's exiſtence. The ages of Buffon's carps 
were chiefly determined by the circles on their 
ſcales. The age of fiſhes that want ſcales, as 
the ſkate and ray-kind, may be pretty exactly 


known by ſeparating the joints of the back- | 


bone, and obſerving minutely the number of 
rings which the ſurface exhibits. Both of theſe 
methods may be liable to deception ; but they 
are the only natural ones which have hitherto 
been diſcovered. The longevity of fiſhes has 
been aſcribed to ſeveral caufes. The ele- 
ment in which they live is more uniform, and 
leſs ſubje to accidental changes than the air 
of our atmoſphere. Their bones, which are 
more of a cartilaginous nature than thoſe 
of land animals, admit of indefinite exten- 
ſion; of courſe, their bodies, inſtead of ſuffer- 
ing the rigidity of age at an early period, which 
Vol. II. E e "M0 
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1s the natural cauſe of death, continue to grow 
much longer than thoſe of moſt land-ani- 
mals. 

As to the age of Reptiles, probably from the 
unintereſting nature of the animals, we have 
very little information. But two letters of ]. 
Arſcott. Eſq. of Tehott in Devonſhire, con- 
cerning the longevity of a zoad, deſerve ſome 
notice. Theſe letters were addreſſed to Dr. 
Miiles, Dean of Exeter, and by him commu- 
nicated to Mr. Pennant in the year 1768: It 
* would give me the greateſt pleaſure, ſays 
Mr. Arſcott, to be able to inform you of any 
* particulars worthy Mr. Pennant's notice, 
concerning the toad who lived ſo many years 
with us, and was ſo great a favourite —lt 
had frequented ſome ſteps before the hall- 
* door ſome years before my acquaintance com- 
* menced with it, and had been admired by 
my father for its ſize, (which was of the larg- 
* eſt Jever met with), who conſtantly paid it 
« a viſit every evening. I knew it myſelf 
above thirty years, and, by conſtantly feed- 
ing it, brought it to he fo tame, that i 
always came to the candle, and looked up 
© as if expecting to be taken up and brought 
| : upon 
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upon the table, where I always fed it with 
inſets of all ſorts —You may imagine that 
a toad, generally deteſted, (although one of 
the moſt inoffenſi ve of all animals), fo much 
taken notice of and befriended, excited the 
curioſity of all comers to the houſe, who all 
deſired to ſee it fed; ſo that even ladies ſo 
far conquered the horrors inſtilled into them 
by nurſes, as to deſire to ſee it“ In the 


ſecond letter Mr. Arfcott remarks, © I cannot 


ſay how long my father had been acquainted 
with the toad before I knew it ; but, when 
[ was firſt acquainted with it, he uſed to 
mention it as the old toad I have known ſo 
many years; I can anſwer for thirty-ſix 
years f. In reſpec to its end, had it not 
been for a tame raven, I make no doubt but 
it would have been now living, who one day, 
ſeeing it at the mouth of its hole, pulled it 
out, and, though I reſcued it, pulled out 
one eye, and hurt it ſo, that, notwith- 
ſtanding its hving a twelvemonth, it never 


enjoyed itſelf, and had a difficulty in taking 


its food, miſſing the mark for want of its eye. 
Ee 2 * Before 


* Pennant's Britiſh Zoology, vol. 3. pag. 323. 
F Ibid. pag. 326. 
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Before that accident it had all the appearance 
of perfect health “*. 
- Moſt Izſedt, eſpecially after their laſt tranſ- 
formation, are ſhort-lived. But the ſpecies 
are continually ſupported by their wonderful 
fecundity. Thoſe animals whoſe parts require 
a long time of hardening and expanding are 
endowea with a proportional degree of longe- 
vity. Inſeas grow, and their bodies harden, 
more quickly than thoſe of larger animals. 
Many of them complete their growth in a few 
weeks, and even in a few days. The dura- 
tion of their exiſtence is accordingly limited to 
very ſhort periods. Some ſpecies of flies lie 
in a torpid ſtate during the winter, and revive 
when the heat of ſpring or ſummer returns, 
The ephemeron flies, of which there are ſeve- 
ral kinds, ſeldom kve above one day, or one 
hour, after their transformation. But, to con- 
tinue the ſpecies, Nature has taken care that 
myriads of males and females ſhould be tranſ- 
formed nearly at the ſame inſtant. Were it 
otherwiſe, the males and females could have 
no opportunity of meeting, and the ſpecies 
would ſoon be extinguiſhed. Other kinds 
are 


Pennant's Britiſh; Zoology, vol. 3. pag. 331. 
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are transformed more irregularly, and live ſeve- 
ral days. Here the wiſdom of Nature 1s con- 
ſpicuous: She prolongs the exiſtence of 
theſe animals for no other purpoſe but to 
allow the individuals of both ſexes to meet 
and multiply the ſpecies. Bees, and flies of 
all kinds, after lying long in water, and having 
every appearance of death, revive by the ap- 
plication of a gentle heat, or by covering their 
bodies with aſhes, chalk, or ſand, which 
| abſorb the ſuperfluous moiſture from their 
pores. Reaumur made many experiments 
upon the reviviſcence of drowned bees. He 
found, that, after being immerſed in water for 
nine hours, ſome of them returned to life; but 
he acknowledges that many of them, in the 
fourth part of this time, were actually dead, 
and that neither heat, nor the application 
of abſorbent powders, could reſtore them to 
life. Analogical reaſoning is often deceitful, 
but it frequently leads to uſeful truths. As 
flies of all kinds, after immerſion in water, and 
exhibiting every mark of actual death, can be 
reſtored to life by covering their bodies with 
any abſorbent ſubſtance, without the aſſiſtance 
of a heat ſuperior to that of the common atmoſ- 
phere, might not the ordinary methods em- 


ployed 
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ployed for the recovery of drowned perſons be 
aſſiſted by the application of warm aſhes or 
chalk ? The ſtructure of a fly and that of a 
man, 1t is allowed, are very different. But, in 
deſperate caſes, when every other method fails, 
no fact ſhould be overlooked, and no analogy 
deſpiſed 
Plants differ as much in the periods of their 
exiſtence as animals. Many plants periſh 
yearly ; others are biennial, triennial, &c. But 
the longevity and magnitude of particular trees 
are prodigious. Weare informed by Mr. Eve- 
lyn, that, in the bodies of ſome Englith oaks, 
when cut tranſverſely, three, and even four 
hundred rings of wood have been diſtinguiſhed, 
A ring of wood is added annually to the trunks 
of trees; and, by counting the rings, the age 
of any tree may be pretty exactly aſcertained®, 
With regard to the magnitude of oaks, ſome of 
them are huge maſſes. Dr. Hunter, in his 
Notes upon Evelyn's Sylva, remarks, © that none 
of the oaks mentioned by Mr, Evelyn bear 
any proportion to one now growing at Cow- 
* thorpe, near Wetherby, upon an eſtate be- 
: * longing to. the Right Hon, Tug Stourton. 
The 


* See Evelyn's Sylva, page 505. 
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The dimenſions are almoſt incredible. With- 
in three feet of the ſurface, it meaſures ſix- 
teen yards, and, cloſe by the ground, twen- 
* ty-ſix yards. Its height, in its preſent and 
ruinous ſtate, (1776), is about eighty- five feet, 
and its principal limb extends ſixteen yards 
from the bole —When compared to this, all 
other trees are but children of the foreſt &. 

From the facts which have been enumerated, 
it appears, that all animals, as well as vegeta- 
bles, have ſtated periods of exiſtence, and that 
their diſſolution is uniformly accompliſhed by 


* 


* 


* 


a gradual hardening and deſiccation of their 


conſtituent parts. No art, no medicine, can 
retard the operations of Nature. It is, there- 
fore, the wiſdom and the duty of every human 
being to ſail down the irreſiſtible current of 
Nature with all poſſible tranquillity and reſig- 
nation. Life, whether ſhort or long, whether 
fortunate or unfortunate, when the fatal pe- 
riod arrives, is of little conſequence to the indi- 
vidual. Society, knowledge, virtue, and bene- 
volence, are our only rational enjoyments, and 
ought to be cultivated with diligence. 

With regard to animals in general, the actual 
duration of their lives is very different, But 


the 
See Evelyn's Sylva, page 500. 
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the comparative ſhortneſs or length of life, in 
particular animals. probably depends on the 
quickneſs or ſlowneſs of the ideas which paſs 
in their minds, or of the impreſſions made upon 
their ſenſes. A rapid ſucceſſion of ideas or im- 
preſſions makes time ſeem proportionally long. 
There is likewiſe a connection between the 
quickneſs and ſlowneſs of ideas, and the cir- 
culation of the blood. A man whoſe pulſe i 
ſlow and ſluggiſh, is generally dull and phleg- 
matic, Raiſe this ſame man's pulſe with wine, 
or any other exhilarating ſtimulus, and you 
immediately quicken his: ſenſations, as well as 
the train of his ideas. In all young animals, 
the circulation of the blood is much more rapid 
than after they have acquired their full growth. 
Young animals, accordingly, are frolickſome, 
vivacious, and happy. But, when their growth 
is completed, the motion of the blood is ſlower, 
and their manners, of courſe, are more ſedate, 
gloomy, and penſive. Another circumſtance 
merits attention, The circulation of the blood 
is flower or quicker in proportion to the may- 
nitude of animals. In large animals, ſuch as 
man and quadrupeds, the blood moves ſlowly, 
and the ſucceſſion of their ideas is proportionally 


ſlow, In the more minute kinds, as mice, 
{mall 


hon 
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ſmall birds, ſquirrels, &c. the circulation is ſo 
rapid that the pulſes of their arteries cannot be 
counted. Now, animals of this deſcription 
aſtoniſh us with the quickneſs of their move- 
ments, the vivacity of their manners, and the 
extreme chearfulneſs of their diſpoſitions. 

Reaumur, Condillac, and many other phi- 
loſophers, conſider duration as a relative idea, 
depending on a train of conſcious perception 
and ſentiment. It is certain that the natural 
meaſure of time depends ſolely on the ſucceſſi- 
on of our ideas. Were it poſſible for the mind 
to be totally occupied with a ſingle idea for a 
day, a week, or a month, theſe portions of 
time would appear to be nothing more than ſo 
many inſtants, Hence a philoſopher often lives 
as long in one day, as a clown or a ſavage does 
in a week or a month ſpent in mental inactivity 
and want of thought. 

This ſubject ſhall be concluded with a ſingle 
remark : If it be true, and we are certain that 
it is fo in part, that animals of every ſpecies, 
whatever be the real duration of their lives; 
from a ſlow or rapid ſucceſſion of ideas, and 
perhaps from the comparative intenſity of their 
enjoyments, live equally long, and enjoy an 
equal portion of individual happineſs, it opens 

a wonderful 
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a wonderful view of the great benevolence of 
Nature. To ſtore every portion of this globe 
with animal life, She has amply peopled the 
earth, the air, and the waters. The multifa- 
rious inhabitants of theſe elements, as to the 
actual duration of their lives, are extremely 
diverſified. But, by variation of forms, of 
magnitude, of rapidity of ideas, of intenſity of 
pleaſures, and, perhaps, of many other cir- 
cumſtances, She has conferred upon the whole 
nearly an equal portion of happineſs, 


CHAP- 
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CHAPTER XII. 


Of the Progreſſive Scale or Chain of Beings in 
the Univerſe. ” 


To men of obſervation and reflection, it is 
apparent, that all the beings on this earth, 
whether animals or vegetables, have a mutual 


connection and a mutual dependence on each 
other. There is a graduated ſcale or chain of 


exiſtence, not a link of which, however ſeem- 
ingly inſignificant, could be broken without 
affecting the whole. Superficial men, or, 
which is the ſame thing, men who avoid the 
trouble of ſerious thinking, wonder at the de- 
ſign of producing certain inſects and reptiles. 
But they do not conſider that the annihilation 
of any one of theſe ſpecies, though ſome of 
them are inconvenient, and even noxious to 
man, would make a blank in Nature, and 
prove deſtructive to other ſpecies who feed 
upon them. Theſe, in their turn, would 
be the cauſe of deſtroying other ſpecies, 
and the ſyſtem of devaſtation would grads 
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ally proceed, till man himſelf would be 
extirpated, and leave this earth deſtitute of all 
animation, 

In the chain of animals, man is unqueſtion- 
ably the chief or capital link, and frem him all 
the other links defcend by almoſt impercepti- 
ble gradations. As a highly rational animal, 
improved with ſcience and arts, he is, in 
ſome meaſure, related to beings of a ſuperior 
order, wherever they exiſt. By contemplat- 
ing the works of Nature, he even riſes to 
ſome faint ideas of her great Author. Why, 
it has been aſked, are not men endowed 
with the capacity and powers of angels ? beings 
of whom we have not even a conception. 
With the ſame propriety, it may be aſked, 
Why have not beaſts the mental powers of 
men? Queſtions of this kind are the reſults of 
ignorance, which is always petulant and pre- 
ſumptuous. Every creature is perfect, accord- 
ing to its deſtination. Raiſe or depreſs any 
order of beings, the whole ſyſtem, of courſe, 
will be deranged, and a new world would bc 
neceſſary to contain and ſupport them. Parti- 
cular orders of beings ſhould not be conſidered 
ſeparately, but by the rank they hold in the 
general ſyſtem. From man to the minuteſt 

ND | animalculc 
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animalcule which can be diſcovered by the 
microſcope, the chaſm ſeems to be infinite : 
But that chaſm is actually filled up with 
ſentient beings, of which the lines of diſcrimi- 
nation are almoſt imperceptible. All of them 
poſſeſs degrees of perfection or of excellence 
proportioned to their ſtation in the univerſe. 
Even among mankind, which is a particular 
ſpecies, the ſcale of intellect is very exten- 
five. What a difference between an enlight- 
ened philoſopher and a brutal Hottentot! Still, 
however, Nature obſerves, for the wifeſt pur- 
poſes, her uniform plan of graduation. In the 
human ſpecies, the degrees of intelligence are 
extremely varied. Were all men philoſophers, 
the buſineſs of life could not be executed, and 
neither ſociety, nor even the ſpecies, could 
long exiſt. Induſtry, various degrees of know- 
ledge, different diſpoſitions, and different ta- 
lents, are great bonds of ſociety. The Gen- 
toos, from certain political and religious inſtitu- 
tions, have formed their people into different 
caſts or ranks, out of which their poſterity can 
never emerge. To us, ſuch inſtitutions ap- 
pear to be tyrannical, and reſtraints on the 
natural liberty of man. In ſome reſpects they 
are ſo: But they ſeem to have been originally 
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_ reſults of wifdom and obſervation ; for, inde- 
pendently of all political inftitutions, Na- 
ture herſelf has formed the human ſpecies 
into caſts or ranks. To ſome the gives ſuperior 
genius and mental abilities; and, even of theſe, 
the views, the purſuits, and the taſtes, are 
moſt wonderfully diverſified. 

In the talents and qualities of quadru- 
peds of the fame ſpecies, there are often 
remarkable differences. "Theſe differences 
are conſpicuous in the various races of horſes, 
dogs, &c. Even among the ſame races, 
fome are bold, ſprightly, and fagacious, 
Others are comparatively timid, phlegmatic, 
and dull. 

Our knowledge of the chain of intellectual 
and corporeal beings is very imperfect; but 
what we do know gives us exalted ideas of 
that variety and progreſſion which reign in 
the univerſe. A thick cloud prevents us 
from recogniſing the moſt beautiful and mag- 
nificent parts of this immenſe chain of being. 
We ſhall endeavour, however, to point 
out a few of the more obvious links of that 
chain, which falls under our own limited ob- 
ſervation. 


Man, 
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Man, even by his external qualities, ſtands 
at the head of this world. His relations are 
more extenſive, and his form more advan- 
tageous, than thoſe of any other animal. His 
intellectual powers, when improved by ſociety 
and ſcience, raiſe him ſo high, that, if no de- 
grees of excellence exiſted among his own ſpe- 
cies, he would leave a great void in the chain 
of being. Were we to conſider the characters, 
the manners, and the genius of different nati- 
ons, of different provinces and towns, and even 
of the members of the ſame fatnily, we ſhould 
imagine that the ſpecies of men were as various 
as the number of individuals. How many gra- 
dations may be traced between a ſtupid Huron, 
or a Hottentot, and a profound philoſopher? 
Here the diſtance is immenſe ; but Nature has 
occupied the whole by almoſt infinite ſhades of 
diſcrimination. | 

In deſcending the ſcale of animation, the next 
ſtep, it is humiliating to remark, is very ſhort. 
Man, in his loweſt condition, is evidently 
linked, both in the form of his body and the 
capacity of his mind, to the large and ſmall 


orang-outangs. Theſe again, by another ſlight 


gradation, are connected to the apes, who, like 
the former, have no tails. It is wonderful that 


Linnaeus, 
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Linnaeus, and many other naturaliſts, ſhould 
have overlooked this gradation in the ſcale of 
animals, and maintained, that the iſland of 
Nicobar, and ſome other parts of the Eaſt In- 
dies, were inhabited by tailed men. Before 
thoſe animals, whoſe external figure has the 
greateſt reſemblance to that of man, are orna- 
mented, or rather deformed, with tails, there 
are ſeveral ſhades of diſcrimination. The 
larger and ſmaller orang-outangs, which are 
real brutes, have no tails. Neither are the nu- 
merous tribes of apes furniſhed with this ap- 
pendage. But the believers in tailed men 
gravely tell us, that there is nothing ſurpriſing 
in this phenomenon, becauſe a tail is only a 
prolongation of the os coccygis, which 1s the 
termination of the back-bone. They conſider 
not, however, that, inſtead of accounting for 
the exiſtence of tailed men, they do nothing 
more than ſubſtitute a learned circumlocution 
for the ſimple word fail. It is here worthy of 
remark, that a philoſopher, who has paid little 
attention to natural hiſtory, is perpetually lia- 
ble to be deceived; and that a naturaliſt, I 
mean a nomenclator, without philoſophy, 
though he may be uſeful by mechanically mark- 
ing diſtinctions, is incapable of enriching our 

| minds 
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minds with general ideas. A proper mixture 
of the two is beſt calculated to produce a real 
philoſopher. From the orang-outangs and 
apes to the baboons, the interval is hardly per- 
ceptible. The true apes have no tails, and 
thoſe of the baboons are very ſhort. The 
monkeys, who form the next link, have long 
tails, and terminate this partial chain of imi- 
tative animals, which have ſuch a deteſtable 
reſemblance to the human frame and man- 
ners. 


When examining the characters by which 


beings are diſtinguiſhable from each other, we 


perceive that ſome of them are more general 
and include a greater variety than others. 
From this circumſtance all our diſtributions 
into claſſes, orders, genera, and ſpecies, are 
derived. Between two claſſes, or two genera, 
however, Nature always exhibits intermediate 
productions ſo cloſely allied, that it is extreme- 
ly difficult to aſcertain to which of them they 
belong. The polypus, which multiplies by 
ſhoots, or by ſections, from its body, conneQs 
the animal to the vegetable kingdom. Thoſe 
worms which lodge in tubes compoſed of ſand, 
ſeem to link the inſects to the ſhell and cruſta- 
ceous animals. Shell-animals and cruſtaceous 
Vor, II, Ff inſects 
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inſeas make alſo a near approach to each 
other. Both of them have their muſcles and 
inſtruments of motion attached to external in- 
ſtead of internal bones. From reptiles, the 
degrees of perfection in animal life and powers 
move forward in a gradual but perceptible 
manner. The number of their organs of ſenſe, 
and the general conformation of their bodies, 
begin to have a greater analogy to the ſtructure 
of thoſe animals which we are accuſtomed to 
conſider as belonging to the mere perfed 
kinds. The ſnake, by its form, its move- 
ments, and its mode of living, is evidently 
connected with the cel and the water-ſerpent. 
Like reptiles, moſt fiſhes are covered with 
ſcales, the colours and variety of which oftcn 
enable us to diſtinguiſh one ſpecies from ano- 
ther. The forms of fiſhes are exceedingly va- 
| - rious. Some are long and ſlender; others ate 
| H broad and contracted. Some fiſhes are flat, 
| others cylindrical, triangular, ſquare, circular, 
&c.* The fins of fiſhes, from the medium in 
which they live, are analogous to the wings of 
birds. Like thoſe of reptiles, the heads of 
fiſhes are immediately connected to their bo- 
dies, without the intervention of necks. The 


flying fiſhes, whoſe fins reſemble the wings of 
bats, 
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bats, form one link which unites the fiſhes to 
the feathered tribes. Aquatic birds ſucceed, 
by a gentle gradation, the flying fiſhes. 

In tracing the gradations from fiſhes to qua- 
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drupeds, the tranſition is almoſt imperceptible. F 

The ſea-lion, the morſe, all the cetaceous | 
tribes, the crocodile, the turtle, the ſeals, have „ | 
ſuch a reſemblance, both in their external and 1 
internal ſtructure, to terreſtrial quadrupeds, 1 
that ſome naturaliſts, in their methodical diſ- "I 


tributions, have ranked them under the ſame 
claſs of animals. The bats, and the flying 
ſquirrels, who traverſe the air by means of 
membranous inſtead of feathered wings, evi- | 
dently connect quadrupeds with birds. The 
oſtrich, the caſſowary, and the dodo, who ra- 
ther run than fly, form another link between 
the quadruped and the bird. 

All the ſubſtances we recogniſe on this 
earth may be divided into organiſed and ani- 
mated, organiſed and inanimated, and unor- 
ganiſed, or brute matter. The whole of theſe 
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poſſeſs degrees of perfection, of excellence, or 
of relative utility, proportioned to their ſtations 
: orranks in the univerſe. Change theſe ſtations 
or ranks, and another world would be neceſſa- 


ry to contain and ſupport them. Beings muſt 
5 | Ff 2 not 
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not be contemplated individually, but by their 
rank, and the relations they have to the con- 
ſtituent parts of the general ſyſtem of Nature. 
Certain reſults of their natures we conſider as 
evils. Deſtroy theſe evils, and you annihilate 
the beings who complain of them. The reci- 
procal action of the ſolids and fluids conſtitutes 
life, and the continuation of this action is the 
natural cauſe of death. Immortality on this 
earth, therefore, pre- ſuppoſes another ſyſtem; 
for our planet has no relation to immortal 
beings. Every animal, and every plant, 
riſes, by gentle gradations, from an embryo, 
or gelatinous ſtate, to a certain degree of 
perfection exactly proportioned to their ſe- 
veral orders. An aſſemblage of all the or- 
ders of relative perfection conſtitutes the ab- 
ſolute perfection of the whole. All the 
planets of this ſyſtem gravitate toward the 
ſun and toward each other. Our ſyſtem 
gravitates toward other ſyſtems, and they 
to ours. Thus the whole univerſe is link- 
ed together by a gradual and almoſt im- 
perceptible chain of exiſtences both animated 
and inanimated. Were there no other argu- 
ment in favour of the unity of DEITY, 


this uniformity of deſign, this graduated con- 
catenation 
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catenation of beings, - which appears not 
only .from this chapter, but from many other 
parts of the work, ſeems to be perfectly irre- 
fragable. | 

In contemplating Man, as at the head 
of thoſe animals with which we are ac- 
quainted, a thought occurred, that no ſen- 
tient being, whoſe mental powers were 
greatly ſuperior, could poſſibly live and be 
happy in this world. If ſuch a being really 
exiſted, his miſery would be extreme. With 
ſenſes more delicate and refined; with per- 
ceptions more acute and penetrating; with 
a taſte ſo exquiſite that the objects around 
him could by no means gratify it: obliged 
to feed upon nouriſhment too groſs for his 
frame; he muſt be born only to be miſera- 
ble, and the continuation of his exiſtence 
would be utterly impoſſible. Even in our 
preſent condition, the ſameneſs and inſipi- 
dity of objects and purſuits, the futility of 
pleaſure, and the infinite ſources of excruciat- 
ing pain, are ſupported with great difficulty 
by cultivated and refined minds. Increaſe our 
ſenſibilities, continue the ſame objects and 
ſituation, and no man could bear to live. 
Let man, therefore, be contented. His ſtation 


in 


* 
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in the univerſal ſcale of Nature is fixed by 
Wiſdom. Let him contemplate and admire 
the works of his Creator ; let him fill up his 
rank with dignity, and conſider every partial 


evil as a cauſe or an effect of general good — 
This is the whole duty 2 
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A 


: Acrmia. See ſea-nettle. 

Air, neceſſary to the exiſtence of all animals and vegetables, i. 163. 
Air-cells ia birds deſcribed, 194. Temporary inſtruments ſome- 
times provided for its admiſſion into animal bodies, 191. Some 
animals can live long without it, 200, 201. Air is always im- 
pregnated with odorous particles, 256. The medium of ſounds, 
265, | 

Amphibious animals. See animals. Sketch of their ſtructure and 
diſpoſitions, i. 102. The foramen ovale of their hearts continue 
open during life, 104, 

Analogy. See animals and plants. Analogy between birds and 


fiſhes, i. 186, Sexes of plants founded on falſe analogies, 389. 
See ſexes. | 


Animal heat. An attempt to account for it, i. 164. 


Animalcules. Thoſe obtained by infuſions multiply by continued 
diviſions and ſubdiviſions, 1. 48. 


Animals. Difficulty of diſtinguiſhing them from plants, i. 2. See 
plants. All of them endowed with ſenſation, 12. A ſketch of 
their ſtructure and organs, 22. Analogies between animals and 
plants, originating from their ſtructure and organs, ibid.— 

from 
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from their growth and nouriſhment, 38—46. The foodfof ani. 
mals compared with that of plants, 39. Avnalogies from their 
diſſemination and decay, 46, &c. Some animals neither viripa- 


rous nor oviparous, 51 ; ſome are both, ibid.; and ſome myl. 


tiply without impregnation, 5 3. Analogies between the eggs of 
animals and the ſeeds of plants, 55 Moſt animals have their 
ſeaſons, 61, ii. 28. All animals ſubje& to diſeaſes and death, 
i. 63. Of the organs and general ſtructure of animals, 68, 
Structure of man, 69. Of the bones, ibid. Of the muſculat 
parts, 71. Of the lungs, 73. Of the ſtomach and inſtruments 
of digeſtion, ibid. Of the organs of generation, 75. Of the 


brain and nerves, 79. Of the ſtrufture of quadrupeds, 82. 


The general ſtructure of quadrupeds has a great reſemblance to 
that of man, 83. Peculiarities in the ſtructure of carnivorous 
animals, 88; and of the herbivorous tribes, 90. Sketch of 
the ſtructure and diſpoſitions of amphibious animals, 102, 
Sketch of the ſtructure of birds, 110. Of the ſtructure of 
fiſhes, 121. The comparative ſtrength of animals depends not 
on ſtructure alone, 160. Of their reſpiration, 162. Moſt ani- 
mals capable of expreſſing their wants and deſires, 170. Of 
their motions, 208, &c. The notion that animals are machines 
abſurd, 247. Of the infancy of animals, 308. Their genen 
diffuſion over the globe owing partly to the diverſity of their 
appetites for food, 347. Of the ſexes of animals, 374. Of 
the puberty of animals, ii. 1. All animals undergo changes a 
the age of puberty, 5. Their attachment to their young, 15. 
This attachment ceaſes, in ſome animals, as ſoon as the young 
can provide for themſelves, 22. Many of them marry or pair, 
23. Advantages derived from the variety of ſeaſons obſerred 
by different animals, 28. Table of their relative fecundity, 32. 
Of their transformations, 36. All animals undergo changes, 
ibid. Cruſtaceous tribes annually caſt their ſhells, 42. Of the 
habitations of animals, 75. Operations of animals referred h 
ſome authors to mechanical impulſes, 117. Of their hoſtilities, 
184. Man the moſt univerſal deſtroyer of animal life, 186. 
| Some 
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Some animals devour their own ſpecies, 201. Advantages de- 
rived from animals preying upon one another, 211. Profuſion 
of animal life ſeems to be a general intention of Nature, 215; 
There is a wonderful balance in the ſyſtem of animal deſtruction 
and multiplication, 217. Reſtraints againſt noxious inundations 

of particular ſpecies, 218. Animals not deſtined for individual 
exiſtence alone, 224. Of the artifices of animals, 226. Of 

| the ſociety of animals, 252. Of gregarious animals who carry 
on no common operations, 282. Different ſpecies aſſociate, 285. 
Of their docility, 287. Animals of the ox kind dull and 
phlegmatic, 323. Much influenced by climate and domeſti- 
cation, 328, &c. Of the characters of animals, 335. Of 
their principle of imitation, 343. Of the migration of animals, 
350. Of their longevity, 401, &c. Thoſe which grow quickly 
ſoon periſh, 408. All animals perfect according to their deſti- 
nation, 428. 

Ants. Their ſtructure and manners, i. 149. Wood-ants, their 
ſarpriſing operations and manners. See termites. Their ſociety, 
1 

Aphis. See puceron. 

Apterous inſects deſcribed, i. 152. 


Arabians conſider the camel as a gift ſent from heaven, i. 101. 
Perform journies of fifty leagues in one day, ibid. 

Arznea. See ſpiders. 

Arteries. | 
i. 333. 

Artifices. General ſources of the artifices of animals, ii. 226. 
Artifices of cattle, horſes, and monkeys, 227. Of the ſtag, 
228. Of the fallow deer, 229. Of the roebuck, 231. Of 
the hare, 234. Of the fox, 236. Of the glutton, 240. Of 


the Kamtſchatka rats, 241. Of birds, 243. Of fiſhes, 245. 
Of inſects, 247. 


* 


The probable inſtruments of nutrition and growth, 


Aſbeſtos. Its ſtructure makes no approach toward organization, 
i. 19. 5 | 
Aureliae, See chryſalidg. 


B Beavers. 


* 
— 3 — 
= — 2 — 
— — pans - 4 


- - += 
— 


— — — — 
— <= 2 — — — 
„* Xx 
Ng -_ — — 10 
8 — —0. — f — = — = 
. = _ = — - — — — 
5 — — — - „ = 
— 
C — _ — — — 


9 2 —ůr—ðt 
22. r 2 


442 . 


B 


Beavers. Account of their manners and architecture, ii. 80. Liye 
peaceably in Society with each other, 85. Lay up proviſions 
for winter, 87. 

Bees. The general ſtructure of the honey-bee, i. 149. The 
maſon · bee ſometimes moves in a retrograde direction, 227, 228, 
Some of their inſtincts enumerated, 233. Wood - piercing bee 

makes a neſt in old timber, 234. When pinched for room, they 
augment the depth of their cells, 239. Neſt of the maſon-bee, 
i. 102. Ichneumon flies deſtructive to bees, 107. Operations 
of wood-piercing bees, 108. Of other ſolitary bees, 115. 
Operations and oeconomy of the honey-bee, 119. The figure 
and mode of making their cells, 120. Their cells are deſtined 
to anſwer different purpoſes, 123. Their diviſion of labour, ibid. 
Their wax a reſult of a digeſtive proceſs, 125. Eat the farina 
of flowers, ibid. 126. Require a warm habitation, 128 Mend 
their hives with propolis, 129. Amaſs great quantities of ho- 
ney, 131. Occaſionally feed one another, 132. Eggs of the 
female impregnated by the males after they are depoſited in the 
cells, 134. Can transform a common ſubje& into a queen or 
female, 138. May be multiplied without end, 141. The neu- 
ters maſfacre the males, 207. Have frequent combats, 208, 
Their ſociety of a monarchical nature, 264. The Count de 
Buffon's mechanical theory of the operations of bees examined, 

265 „ &c. | 

= Beetle tribe of inſets. An account of their form and manners, 

4 i. 140. Many of them, when terrified, ſimulate death, 237. 
Remarkable differences between ſame of the males and females, 

$1. 

3 ſhould not be contemplated individually, but by their rank, 
ii. 435, 436. None ſuperigr to man could exiſt in this world, 

— Sketch of their ſtructure, i. 100. Their form adapted to 
their mode of living, 112. Of graniyorous birds, 113. _ 
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logy between them and herbivorous quadrupeds, 116. Of car- 
nivorous birds, 117, ii. 195. Birds reſpire by almoſt every 
part of their bodies, and xxx by the bones, i. 174. One uſe 
of this ſtructure, 182. Analogy between birds and fiſhes, 186. 
When not reſtrained, uniformly build neſts in the ſame form, 
and of the ſame materials, 236. The great comminuting force 
of ſome of their ſtomachs, 358: Whether the ſmall ſtones they 
ſwallow affiſt the digeſtion of their food, 360. Among birds of 
prey, the females are larger, ſtronger, and more beautiful, than 
the males, 383. The reverſe takes place among the gallinaceous 
tribes, ibid. Many of them pair, ii. 23, 25- Changes they 
undergo after being hatched, 40. Of their nidification, go, 101. 

Of their artifices, 243. Some of them may be taught articu- 
lation, 326. Of their migration, 350, &c. Of their longevity, 

SP 
Biſons. See o xen. 

Blatta. See Cockroach, i. 142. | 

Blood. Its circulation connected with reſpiration, i. 168. Show- 
ers of it accounted for, ii. 64. 

Bones. Birds breathe through them, i. 174. 

Brackeleys, a ſpecies of the ox, which are taught by the Africans 
to perform wonderful actions, ii. 325, &c. 

Brain. See nerves. : 

Brain. A ſhort deſcription of it, i. 80. The ſource of all ſenſa- 


tion and motion, 210. Suppoſed to ſecrete and diſtribute the 
nutritious matter of food, 333. 


Breathing. See reſpiration. 

Brutes. See animals. 

Bug. Some account of it, i. 143. 

Butterflies. Deſcription of them, i. 144. Gave riſe to the no- 
tion of ſhowers of blood, ii. 64. Void drops of blood, ii. 65. 


Cabins, See beavers. 


Camel and dromedary, beſides four ſtomachs, have a reſervoir for 
holding water, i. 100. Their manners and diſpoſitions, ibid. 


Cmel- 
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Camel - cricket. Regarded as a ſacred animal, i. 142. 

Carnivorous animals. See animals. Their ſtructure adapted to 
their diſpoſitions, i. 95. Are not fo apt to devour women x; 
men, 378. Man the moſt rapacious of all animals, ii. 186, 

Of carnivorous quadrupeds, ii. 191. Of carnivorous birds, 
195. Of carnivorous inſets, 200. Adrantages derived from 
animals preying upon one another, 211. Carnivorous animals 
are the barriers againft noxious inundations of other kinds, 
216. 

Caterpillars. See inſects. Their mode of reſpiring, i. 196. Are 
of no ſex, 379. When they arrive at the age of puberty, ii.). 
Of their transformations, 44. Caſt their ſkins, 44, 60. Their 

different modes of retiring previous to their transformation. 
A deſcription of them, 49. The circulation of their blood 
changes its direction, 50. Their different modes of beharin; 
when about to transform, 57. Spinning of the ſilk-worm de- 
ſcribed, 57, 58. The flies exiſt in the bodies of the cater- 
pillars, 60. Some of them devour their own ſpecies, 202. 
Have numberlcſs enemies, ibid. Without a profuſion of them 
ſmall birds could not be ſupported, 220. Common kind affo- 
ciate, 271. Some of them are republicans, 277. 

Cauſe. We muſt at laſt have recourſe to a final cauſe, ii. 118. 

Cells. See bees, and waſps, Air-cells in birds deſcribed, i. 175. 

Chain. Of the progreſhve chain of beings, iti. 427. 

Changes of form. See transformations. 

Characters of animals, ii. 335. How they may be modified, 346. 
Individual characters often ſtrongly marked, 337. 

Chermes. The female of this inſe& depoſits her eggs in the 
leaves of trees, and produce thoſe protuberances called galls 
i. 144. 

Children. See infants. The gradual progreſs of their inſtinds, 
ii. 288. 

Chryſalids. A deſcription of them, ii. 47. 

Cimex. See bug. | 

Cinyps. A fly whoſe eggs produce galls in the oak, i. 148. 
| Cleanlinel 
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Cleanlineſs. Its importance to health, i. 206. 

Cock. The game-cock a molt intrepid animal, i. 383. 

Cockroach. Some account of it, i. 142. 

Colours. The origin of the primary ones, i. 284, A mixture 
of them produces whiteneſs, 285. Colour no ſpecific character 
of plants, 404, 407. Colours of animals greatly variegated by 
domeſtication, 11. 333. 

Coleopterous inſets deſcribed, i. 139. 

Combs. See bees, and waſps. 

Crabs. An account of the migration of land-crabs, ii. 393. 

Crows. Experiments on their digeſtive powers, i. $65. Endea - 
your to break grain before they ſwallow it, 366. 

Cruſtaceous fiſh caſt their ſhells annually, ii. 42. 

Cuckoo makes no neſt, and neither hatches nor feeds her young, 
ü. 97. 

Culex. See gnat. 

Cuttle-fiſh. Its ſtructure and manners, i. 157. 


- D 


Death. All animals and vegetables ſubje& to diſſolution, i. 63. 
ii, 36. Life cannot be ſupported without the intervention of 
death, 211. There is a wonderful balance in the ſyſtem of 

_ animal deſtruction and multiplication, 217. The general cauſes 
of death, 402. 

Deer. Their artifices in eſcaping the dogs, ii. 228. 

Deity neceſſarily one, ii. 436. 

Digeſtion, The organs of digeſtion deſcribed, 73. The me- 
chanical and chemical theories of it, 354. ViRuals diſſolved 
by the gaſtric juice, 357. Whether the ſmall ſtones ſwallowed 
by birds aſſiſt their digeſtion, 360. Greatly aſſiſted by chewing, 
or by comminution, 366. Dr. Stevens's experiments upon 
digeſtion in man and other animals, 367. Aſter death, the 
ſtomach is diſſolyed by its own gaſtric juice, 372. Bees wax 
a reſult of digeſtion, ii. 125. 


Dipterous 
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Dipterous inſects deſcribed, i. 1 50. 

Docility of animals, ii. 287, &e. 

Dog. His ſenſe of ſmelling extremely acute, i. 259. Wild dogs 
hunt in packs, ii. 284. Next to the elephant, the dog is the 
molt docile animal, 313. Accommodates his behaviour to the 
manners of thoſe who command him, 314. Great differences 
in their natural diſpoſitions, 316. Conduct blind perſons with 
great ſagacity, 316. An extraordinary inſtance of their intel- 
ligence, 316, 317. The influence of climate upon them, 342. 
Fattened in China for the table, 347. 

Domeſtication. Its effects on different animals, ii. 328, 

Dragon-fly. See libella. 

Dromedary. See camel. 


E 


Eagles. Their longevity, ii. 415. 

Ears. See hearing and ſenſes. Muſical ear a gift of Nature, 
i. 270. 

Earth, though ſpacious, is comparatively ſmall, i. 214. 

Education much influenced by the principle of imitation, ii. 343. 

Eggs. Analogies between them and the feeds of plants, i. 55. 
Egg of the ſpider- fly as large as the mother, ii. 53. Eggs of 
ſome inſets grow after they are laid, 54. Several worms dil- 
covered in the ſame egg, 56. Eggs of bees impregnated aft 
they are depoſited in the cells, 134. 

3 His ſtructure, i. 105. His ſagacity and manners, 108. 
A more particular account of this animal, ii. 298. A mild 

and obedient domeſtic, 302. Elephants were formerly employed 
in war, 304. Their ſenſe of ſmelling very acute, 307. Re- 
vengeful when affronted, 309. They are ſenfible of good for 
rune, and maintain a gravity of demeanour correſponding to the 
dignity of their ſituation, 311. They allow themſelves to be 
commanded by a child, 312. More eafily tamed by mildnels 
than by blows, ibid. 

| Ephemeron- 
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Ephemeron-fly lives only one day in its perfect ſtate, but continues 
three years in the water before its trans formation, i. 141, 
ii. 420. The nymphs reſpire by gills, i. 194, 199. 

Evils neceſſary in this world, ii. 436. 

Expiration. See reſpiration. 

Eyes. No animal, except the inſect tribes, has more than two, 
i. 132. Deſcription of the eye, 282. Inverted pictures on the 
retina, 28 5. Why ſeen ſtraight, 287, 288. Why we ſee 
ſingle with two eyes, 289. Viſion conveys no idea of diſtanee, 
292. Why near objects appear large, and diſtant ones ſmall, 
293. Origin of ghoſts, &c. 293, 294- 


F 


Fallow-deer. His artifices and manners, it. 229. 

Farina. See plants and ſexes. Farina of flowers the raw mate- 
rial of wax, ii. 125. | 

Feelers of inſets. One uſe of them, i. 131. 

Females. See ſexes, man, and males. Among inſects, great dif- 
ferences between males and females, i. 379, &c. Female birds 
of prey larger, ſtronger, and more beautiful than the males, 383. 
The reverſe takes place among gallinaceous birds, ibid. Changes 
in body and mind produced by puberty, ii. 2. Arrive ſooner at 
that period than males, 4. 

Fire-fly. Emits a ſhining light in the night, i. 143. 

Fiſhes. Sketch of their ſtructute, i. 121. Much diverſified in 
figure, 123. Are endowed with the ſenſe of hearing, 125. 


Their mode of reſpiration, 183. Analogy between them and 


birds, 186. We are ignorant of the periods when they become 
fit for multiplying, ii. 6. Cruſtaceous kinds caſt their ſkins an- 
nually, 42. The life of every fiſh one continued ſcene of hoſ- 
tility, 198. Shell-fiſhes very prolific, 222. Their artifices, 
245. Of their migration, 386. Their longevity, 409, 416. 

Flea. A deſcription of it, i. 153. Undergoes a transformation 
like that of winged inſects, ibid. 


Flies. 
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Flies. See inſects. An account of the phrygania or ſpring- y, 
i. 147. Of the dragon- fly, ibid. Of the cinyps, the eggs of 
which give riſe to the galls on oak leaves, 148. Gad- fly very 
troubleſome to cattle, 151. Of the common fly, ibid. Of the 
gnat, ibid. Spider-fly as large as the mother when ir eſcapes 
from the egg, i. 351, ii. 53. Some depoſit their eggs in the 
leaves of plants, ibid. Ichneumon flies deſtructive to bees, 107; 
and other inſects, 200. 

Food of plants and of animals compared, i. 39. | Man could not 
live upon herbage alone, 93. Food neceſſary for the growth 
and expanſion of all organiſed beings, 328. See growth. The 
general ingredients of food, 339. Rein-deer, the principal food 
of the Laplanders, 340. Animal food more uſed in proportion 
as people recede from the Equator, 342. The nature of man's 
food determined by the climate, ibid. Man deſigned by Nature 
to feed partly on animal and partly on vegetable ſubſtances, 343, 
344. Living long on a particular ſpecies of food is apt to create 
diſeaſes, 346. Diverſity of food uſed by different ſpecies one 
cauſe of the diffuſion of animals over the earth, 347. Every 
animal furniſhed with proper inſtruments for procuring food, 348. 
Importance of feeding all young animals well, 252. Inſcds 
which feed upon carrion never attack live animals, ibid. This 
fact eſtabliſhed by experiments, ibid. &c. Spalanzani's experi- 
ments upon the digeſtion of food by various animals, 355. 

Foramen ovale, In amphibious animals it remains open during life, 
i. 104. ; | 

Formica- leo. Its artifices and manners, ii. 248. 

Forms are perpetually changing, ii. 71. See transformations. 
Fox. His artifices and manners, ii. 236. 

Frogs. Undergo great changes in their form, ii. 41. 
Fulgora, See fire - fly. 


G Gad- 
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Gad-fly, extremely troubleſome to cattle, both in-its caterpillar and 
fly ſtate, i. 151. 


Gall- inſects. Deſcription of their form and manners, i. 379. 


Galls. See chermes. The eggs of the cinyps give riſe to thoſe 
on oak leaves, i. 148. How galls are formed, ii. 54. 

Gaſtric juice. See digeſtion and ſtomach. Its ſolvent power aſ- 
ſiſted by chewing, i. 366. No dead animal ſubſtance can reſiſt 


its power, ibid.; but it has no effect upon live animals, 369. 
Diſſolves the 3 after death, 372. 


Generation. See multiplication. 

Gentoos. Live almoſt entirely on vegetables, i. 339. Their caſts 
founded in Nature, ii. 429. 

Germs. Examination of Bonnet's theory of them, i. 337. See 
growth. To 

Glow-worm, See worms. 


Glutton. His artifices and manners, ii. 249. 


Goat. Account of it, i. 151. 
Goat-ſucker, a bird of paſſage, ii. 357. 
Gooſe. Its longevity, ii. 413. 


Gordius, See worms, i. 156. 


Granivorous birds. Sketch of their ſtructure, i. 113. Ana- 


logous to herbivorous quadrupeds, 116. Their gentle man- 
ners, ibid. 


Growth of animals and vegetables extremely analogous, i. 38, &c. 

May be accelerated or retarded by certain circumſtances, 45 
Buffon's theory of growth, 328. Nutrition ſuppoſed to be ef- 
fected by the brain and nerves, 330. This notion rendered 
improbable, 331. More probable that the nutritious particles of 


food are conveyed and applied by the arteries, 333. Bonnet's 
Vor. II. G g theory 
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theory of germs examined, 337. Our limited conceptions of 
the nature of growth and neuriſhment, 339. All animals ſup- 
poſed to grow after birth, 351. The ſpider-fly affords an ex- 
ception, ibid. Remarkable rapidity of growth in ſome worms, 
354. Animals, as well as plants, which quickly arrive at ma- 
turity, ſoon periſh, ii. 408. 

Gryllus. Some account of it, i. 142. 

Guiney- pig contracts a loeſeneſs when forced to eat coleworts for 

ſome time, i. 346. 


H 


Habitations of animals. When not reſtrained, animals uniformly 
build in the ſame ſtile, ii. 75. Habitations and manners of the 
Alpine marmot, 77. Of the beayer, 80, 88. Of the mol, 
89. Of birds, 90. Deſcription of the eagle's neſt, 92. Of 
the magpie's neſt, 93. Of the titmouſe's neſt, ibid. Of pen- 
ſile neſts, 94. Of the neſt of the taylor- bird, ibid. Neſts of 
ſmall birds, 98. Of water-fowls, 101. Neſt of the maſon 
bee, 102. Of the wood-piercing bee, 108. Of another ſolitz; 
bee, 115. Of the honey bee, 119. Of the waſps, 142. Of 
the termites or wood-ants, 159. Of the common caterpillz, 
272. Of the proceſſionary caterpillar, 274. 

Hares. Their artifices in eſcaping the dogs, ii. 234. 

Health promoted by moderate laughing, i. 172. 

Hearing. Fiſhes endowed with that ſenſe, i. 125. The inſt 
ments and cauſes of hearing, 264. Why infants hear blunt) 
268. 'The pleaſures derived from SONG 271. The ſour 
of artificial language, ibid. 

Heat. See animal heat. 

Hemipterous inſects. Of their form and manners, i. 142. 


Herbirorou 


; 
] 
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Herbivorous quadrupeds. See animals, Their form adapted to 
their diſpoſitions, i. 90. 

Hermaphrodites. Some inſects are hermaphrodites, i. 378. Many 
inſtances of hermaphrodites among horſes, black cattle, and 
ſheep, 384, &c. 

Herrings perform extenſive migrations, ii. 389. 

Hippoboſca. See horſe-fly. 

Hogs aſſociate and defend each other, ii. 284. 

Honey-bee. See bees. 

Horſe-fly. Account of it, 1. 152. 


Horſes. When attacked by any rapacious animal, rank up in lines 
to defend themſelves, ii. 227. One acts as a centinel, ibid. 
Aſſociate with oxen, 285. The gentleneſs and docility of their 
diſpoſitions, 318. Notices of wild horſes, 320. Naturally aſ- 


ſociate with man, 321. Their emulation and warlike temper, 
322. Their feats in exhibitions, 323. 


Hoſtilities of animals, ii. 184, 186. Man the moſt rapacious and 
the moſt univerſal deſtroyer, 186. Of rapacious quadrupeds, 
191, Of rapacious birds, 195. Every fiſh rapacious, 198. 
Of rapacious inſets, 200. Man not the only animal that makes 
war with his own ſpecies, 205. Neuter bees maſſacre the males, 
207, Bees frequently fight with each other, 208. In Octo- 
ber, waſps maſſacre all their young, 209. This ſeeming cruelty 
is perhaps an a& of mercy, 210. Hoſtilities of animals give 
riſe to mutual improvement, 213. There is a wonderful balance 
in the ſyſtem of animal deſtruction, 217. 

Hottentots. 
ii. 324. 
Hunter, Mr. John. His account of the reſpiration of birds, i. 175. 

His deſcription of the free · martin, 385. 
Hymenopterous inſets. Their form and manners, i. 148. 


Their mode of training and inſtructing oxen, 
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Ichneumon flies. See flies and bees, 

Imitation. Its effects upon animals as a principle, ii. 343. 

Infancy. See infants. 

Intellect. The degrees of it extremely varied both among men 
and other animals, ii. 428. 

Infants. They underſtand language before they can ſpeak, i. 248. 
Hear bluntly, 268. Are fond of noiſe, ibid. Invent, at the 
age of nine or twelve months, an artificial language, 273, ii. 14, 
The condition of human infants conſidered as miſerable, i. 308. 
This notion invalidated, 309. Fond of motion, 311. The 
methods of managing them by ſavages, 313; and by northern 
nations, 315. Are leſs. affected by cold than at any other pe- 
riod, 317. Their lives very precarious, ibid. Cauſes of their 
diſeaſes and mortality, 318. Sleep, for ſeveral weeks, almoſt 
continually, 319. Their memory weak, and why, 320. Dur 
tion of infancy in different animals, 321. Infant ſtate of birds 
ſhort, 322. Infancy of fiſhes, 323. Of inſets, 324. The 
ſtrong attachment of parents to their young, 325. 

Inſects. A ſketch of their ſtructure, i. 25. A more enlarged 
view of it, 130. Diviſion of inſets from their wings, 131. 
Uſe of their feelers, ibid. Undergo three changes of form, 133. 
Some of them endowed with the ſenſe of ſmelling, 135; and 
ſome probably with that of hearing, 137. Account of their 
proboſcis, 138. Of the form and manners of the beetle tribe, 

140. Of the form and manners of the hemipterous tribe, 142. 
Of reuropterous inſets, 146. Of hymenopterous inſects, 145. 
Of dipterous inſects, 150. Of apterous inſets, 152. Of the 
reſpiration of inſets, 186. Examples of their inſtincts, 232, 
Inſects have few inſtincts, 245. Thoſe that feed upon carr 
never attack live animals, 252. Great differences between ſome 


male 
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male and female inſects, 379, &c. Deſcription of the form and 
manners of gall-inſe&s, 379. Inſects ſuppoſed to impregnate 
certain plants, 396. Changes they undergo before their age of 
puberty, ii. 7. Some of them have a ſtrong affection to their 
young, 19. Of their transformations, 43. Lives of winged 
inſets conſiſt of three principal periods, 5 1. Their internal 
parts changed after transformation, ibid. The behaviour of dif- 
ferent caterpillars when about to transform, 57. Their transfor- 
mation is only the throwing off temporary coverings, 61. Neſts 
of various inſets deſcribed, 102. Some of them are rapacious, 
201. Thouſands of them daily devoured by cattle, 212. In- 
ſets afford many inſtances of affociation, 264. Some of them 
migrate, 399. Are ſhort lived, 420. | 


Infpiration. See reſpiration. 


Inſtinct. Reaſons why it has been fo little underſtood, i. 229. 
Diviſion of inſtincts, 230. Of pure inſtincts, ibid. Examples 
of it in the human ſpecies, 231; in the brute creation, 232. 
Of inſtinctsꝭ which can accommodate themſelves to peculiar cir- 
cumſtances, 238. Of inſtincts which are improveable by expe- 
rience and obſervation, 241. Superiority of man ariſes from his 
great number of inſtincts, ibid. Examples of modified, com- 
pounded, or extended inſtincts, 242. Inſtinct defined and ex- 
plained, 244. Inſects have few inſtincts, 245. Inſtinct pre- 
ſuppoſes a degree of intellect, ii. 263. The gradual progreſs of 
inſtints in children, 287. When they begin to reaſon with 
ſome propriety, 288. The education of animals depends great- 
ly on the principle of imitation, 343. 

Irritability deſcribed, i. 15. Many plants are endowed with this 

power, 16, 


L Lady- 
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Lady-fly. See libella. 

Language. Moſt animals can expreſs their wants and deſires, 
i. 170, 248, 271. Artificial a reſult of natural language, 271. 
The origin of the great diverſity of languages, 273. Articulate 
language peculiar to man, ii. 256. 

Laplanders. Live chiefly on the rein-deer, i. 340. Fond of 
bear's fleſh, ibid. | 

Laughing deſcribed, i. 172. Not peculiar to man, ibid. 

Legs. No animal, except the inſect tribes, have more than four, 
. 131. 

Libella. A deſcription of it, i. 147. Its nymph reſpires water, 
193. A rapacious animal, ii. 201. 
Life. Our ignorance of its eſſential characteriſtics, i. 13. Its 
| duration longer or ſhorter according to the ſpecies, 63. Life 
very precarious in infancy, 317. Lives of winged inſe&s con- 
fiſt of three principal periods, ii. 51. Life cannot be ſupported 
without the intervention of death, 212. A profuſion of animal 
life ſeems to be a general intention of Nature, 215. Ofthe 
duration of life in man and other animals, 401, &c. Its dura 

tion a relative idea, 425. 

Light. Some of its properties, i. 283. Its refrangibility, 285. 

Lobſters caſt their ſhells annually, ii. 42. 

Longevity of animals, ii. 401. Some remarkable inſtances of it 
in the human ſpecies, 403; of fiſhes, 409, 416; of quadru 
peds, 412; of a toad, 418; of inſets, 420; of plants, 
422. 


Louſe. Its ſtructure and manners, i. 152. 
| 1 
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Love. The ſource of many important advantages, ii. 9. Is a 
great incentive to virtue, ibid, 10. Bad effects of too early 
' marriages, 11; and of imprudent ones, 12. Love of offspring 
' a ſource of great pleaſures, 14; remarkable inſtances of its 
ſtrength, 15, 16, 17, &c. Marriage or pairing frequently exhi- 
bited in the brute creation, 23. Moſt animals have ſeaſons, 
28. 


Lumbricus. See worms. 


Lychnis dioica. Dr. Hope's experiments upon that plant exa- 


mined, i. 403. Female lychnis ripened ſeeds without the poſſi- 
bility of ſexual commixture, 404, 405. 


M 


Magpies, Deſcription of their neſts, ii. 93. 


Males. See fexes, and man. Differences between males and fe- 
males, i. 379, &c. Changes produced by puberty, ii. 2. In 
pairing animals, the males and females produced are nearly equal, 
24. 

Man. Of his ſtructure and organs, i. 168. From his internal or- 

gans he could not live upon herbage alone, 93. His ſuperiority 
over the other animals derived ſolely from his mental faculties, 
96, 160, 242, ii. 188, He alone is endowed with the faculty 
of articulate ſpeech, i. 171. 11. 256. The moſt inconſiſtent of 
all animals, i. 241. His inſtincts improveable by obſervation 
and experience, 242. Deſigned by Nature to live partly on ani- 
mal and partly on vegetable ſubſtances, 333, 334. His tex- 
ture more firm and compact than that of woman, 374. See 
women. Changes produced by puberty, ii. 2. After puberty, 
marriage is his natural ſtate, . A ſtriking inſtance of his pa- 
rental affection, 15. Undergoes many changes in form after 
birth, 
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birth, 36. His mind undergoes changes as well as his body, 
38. The moſt rapacious of all animals, 186. Without ſociety, 
his powers are limited, 190. Not the only animal that makes 
war with his own ſpecies, 205. The moſt docile of all animals, 
287. His body capable of great exertions, 290. The reſem- 
blance of men to particular animals an indication of their diſpo- 
ſitions, 339. Of man's longevity and diſſolution, 401. No 
being ſuperior to him could exiſt in this world, 437. 


Manners and diſpoſitions of animals connected with their form and 
ſtructure, i. 82, 88, 140, 160. 

Mantis. See camel- cricket. 

Marmot, Alpine. Deſcription of its architecture and manners, 
n. 77. ' 

Marriage, after the age of puberty, is the natural ſtate of man, 


ii. 5. Diſadvantages of too early marriages, 11. Bad effects 
of intereſted and imprudent ones, 12. Arguments in favour of 


monogamy, 23. 
Martin. Mr. Hunter's account of the free martin, i. 385, &c. 
Martins are birds of paſſage, ii. 356. 
Maſon-bee. See bee. 
Matter. Its vir inertiae, i. 209. 
Mechaniſm inadequate to account for animal action, ii. 117. 
Meduſa deſcribed, i. 159. Its motions, 224. 
Memory of children is weak, and why, i. 320. 
Metamorphoſes. See transformations. 


Migration of animals, ii. 350. Liſts of birds of paſſage, with the 
times of their arrival and departure, 368, &c. Partial migra- 
tions, 379, Principal objects of migration, 380, 399. Men 
have a principle of migration, 381. Quadrupeds likewiſe per- 
form partial migrations, 383. Migration of rats, 384 3 of 

frog*, 
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frogs, 385; of fiſhes, 386; of land- crabs, 393; of inſects, 
397. | 

Millipes multiplies by ſpontaneous ſeparation, 1. 48. 

Mind. Its faculties the chief ſource of animal power, i. 160. 
Minds of brutes poſſeſſed of original qualities, 244. 'The 


loweſt ſpecies of animals are endowed with minds, 246. The 
mind of man undergoes changes, ii. 38. 


Minerals, no analogy between them and vegetables, i. 18. 


Modeſty. The great defence and ornament of women, i. 376, 377. 
Is not confined to the human ſpecies, 377. 


Moles. Deſcription of their manners and operations, ji. 89. 


Monkeys. When ſleeping, one acts as a centinel, ii. 228. 
Motacilla. See titmouſe. 


Moths. An account of them, 1. 145. Divided into two kinds, 
the ſphinx and phalaena, ibid. All of them, when about to trans- 
form, ſpin cods or clues of ſilk, ii. 57. 


Motion. Spontaneous motion, 1. 208. By what inſtruments it is 
performed, 210. Vital and involuntary motions, 211. Motions 
of animals proportioned to their weight and ſtructure, 213. Mo- 
tion gives animation and vivacity to the whole ſcene of Nature, 
215. Deſtructive animals ſlower in their motions than the 
weaker kinds, ibid. Progreſſive motion of the muſcle, 217. 
Motions of the razor or ſpout fiſh, 219 ; of the ſcallop, 221 ; of 
the oyſter, 222 ; of the ſea-urchin, 223 ; of the meduſa, or ſea- 
nettle, 224. Motion of the maſon-bee ſometimes retrograde, 
227. The rate at which found moves, 267. Children derive 
great happineſs from motion, 312. 

Mouflon, the original ſtock of the ſheep, ii. 329. 


Multiplication. The hydra of Linnaeus multiplies by ſending off 
ſhoots from its body, i. 47. The bell-polypus multiplies by 
ſplitting longitudinally, ibid.; and the funnel-ſhaped polypus by 
Plitting tranſverſely, 48. The dart-millepes likewiſe muuplics 


by 
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by ſpontaneous ſeparation, ibid. Infuſion- animaleules multiply 
by continued diviſions and ſubdiviſions, 49. Puceron multiplies 
without impregnation, 52. A profuſion of animal life one great 
intention of Nature, 1. 215. Noxious multiplication reſtrained 
by various cauſes, 217, 218. 


Muſca. See flies. | | 

Muſcles. Their progreſſive motion deſcribed, i. 217. 
Muſcles. The inſtruments of animal motion, i. 210. 
Muſical ears. See ears. 


N 


Nature, in the formation of animals and vegetables, ſeems to have 
acted upon the ſame general plan, i. 17. Her intentions in 
changing forms, ii 72. If properly underſtood, her intentions 
are never wrong, 210. Seems to pay little attention to indivi- 
duals, but uniformly ſupports the ſpecies, 211. Advantages 
derived from her allowing animals to prey on one another, ibid. &c. 
It gives riſe to mutual improvement, 213. A profuſion of ani- 

mal life ſeems to be a general intention of Nature, 215. There 
is a wonderful balance in the ſyſtem of animal deſtruction, 217. 
Nature obſerves a uniform gradation of beings, 427. 

Nerves. A ſhort deſcription of them, i. 79. The ſource of al! 
ſenſation and motion, 211, 255, 277. Their papillae the im- 
mediate inſtruments of ſenſation, 277. 

Neſts. See birds and habitations. Penſile neſts, ii. 94. Curious 
neſt of the taylor-bird, ibid. Cuckow makes none, 97. Nets 

of different birds, 98. Neſts of various inſets, 102. Waſp's 
neſt deſcribed, 142. Neſts or hills of the termites, 159 ; of 
caterpillars, 272. 

Nettle. Sea-nettle's motions extremely ſlow, i. 224. 

Neuropterou: 
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Neuropterous inſets, Deſcription of them, i. 146, 
Nidification. See birds. 

Noſe. Deſcription of that organ, i. 255. 

Nutrition, See food, growth. 

Nymphs. A deſcription of them, ii. 49. 


Q 


Oak. Account of a remarkable one, ii. 422. 

Ocean. It produces the largeſt animals now known, i. 124. 

Odours. The reaſon why they excite the ſenſe of ſmelling, i. 256. 
The particles of odorous bodies extremely minute, 258, 

Oeſtrus. See gad-fly. 

Orang-outang. His form as well as his manners make the neareſt 
approach to thoſe of man, i. 83. Walks erect, 95. An ac- 
count of the imitative powers of what is called the larger and 
ſmaller ſpecies, ii. 291. Their manners, 291, 292, 293. Be- 
long not to the human kind, 297. Nearly allied to man, 
291, 

Organs. See animals, birds, quadrupeds, fiſhes, plants, and ſtruc- 
ture, 

Oſtrich vindicated from unnaturality, i. 239. 

Ox-eye. See titmouſe. | 


Oxen dull and phlegmatic animals, but capable of inſtruction, 
i. 323, 324. Much changed by domeſtication, 333. 

Oyſter. Its motions deſcribed, i. 222. Is endowed with ſome 
degree of intelligence, ibid. 


P Pairing. 
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Pairing, See marriage. Many animals pair, ii. 23, 24- 
Palm- tree. Its mode of culture in Arabia no proof of the ſexex 
of plants. See ſexes. 


Palpi of inſects deſcribed, i. 135. 

Papillae. See nerves. 

Papilio. See butterfly. 

Parental aſſection. Sce love. 

Pediculus. See louſe. 

Pelican. Her mode of ſupplying her young with drink, i. 349 
Phalaena. See moth. | 

Phryganea. See flies. 

Pies. Their neſts very various, ii. 93. 

Pilchards. See herrings. 


Plants, Difficulty of diſtinguiſhing them from animals, i. 2. De- 
finitions of them by Jungius, ibid.; by Ludwig, 3; by Lin- 
naeus, ibid. Examples of the motions of plants, 6— 11. Their 
whole ſtructure may be confidered as a ſtomach for receiving 
their food, 11. Other examples of vegetable movements, 
10—12. Many of them have the power of irritability, 15. 
Between vegetables and minerals there is hardly any analogy, 
18. Analogies between animals and plants, originating from 
their ſtructure and organs, 22—38. Sketch of the ſtructure of 
plants, 28—32. Their oeconomy and functions are reſults of 
a vaſcular texture, 32. Analogies ariſing from their growth 
and nouriſhment, 38—46. Food of plants and of animals 


compared, 39. Analogies between the animal and vegetable 
T derived 
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derived from their diſſemination and decay, 46, &c. Analogies 
between the eggs of animals and the ſeeds of plants, 55. Some 
plants may be confidered as viviparous, 58. Plants have their 
ſeaſons as well as animals, 61. All are ſubje& to many dif- 
eaſes, and at laſt to individual diſſolution, 63. Of the ſuppoſed 
ſexes of plants, 388. See ſexes. Pollen or farina of plants 
ſuppoſed to be analogous to the male organs of generation, 391. 
New varieties of plants often proceed from accidental cauſes, 
400, 401. Plants, as well as animals, undergo transformations, 
ii. 67. See transformations. Thoſe which grow quickly ſoon 
periſh, 408. Their longevity, 422. 
Pollen. See plants, and ſexes. 


Polypus. Deſcription of its ſtructure and mode of multiplying, L 26. 
When cut to pieces in any direction, each ſection ſoon becomes 
a perfect animal, 27. One ſpecies may be engrafted upon ano- 
ther, 28. Some polypi multiply by ſplitting longitudinally, and 
others tranſverſely, 47, 48. Connects the animal to the vege- 
table kingdom, 11. 433. 

Proboſcis of inſects deſcribed, i. 138. 

Propolis, or bee-glue. See bees. 


Puberty. 'This period of life arrives later, or more early, according 
to the difference of ſpecies, i. 42. Of the puberty. of animals 
in general, ii. 1. Changes produced by it, 2—8. Females ar- 
rive ſooner at that period than males, 4. All animals undergs 
changes at the age of puberty, 5. 


Pucerons. Some ſpecies are both. viviparous and oviparous, i. 52. 
Can produce without impregnation, 54, 144. Differences be- 
tween the males and females, 382. Deyoured by numberlefs 


enemies, ii. 204. 
Pulex. See flea. 


Q Quadrupeds. 


Q 


Quadrupeds. Their ſtruQture, i. 82. The ſimilarity of their 
ſtructure and organs to thoſe of man, 83. Of the carnivorous 
kinds, 88. Of the herbivorous, go. Few quadrupeds pair, 
u. 28. Undergo changes of form after birth, 37. Their men- 
tal powers likewife change, ibid. Some of them conſtruct habi- 
rations, 75. Of carnivorous quadrupeds, 187. Their diſcri- 
minating characters, 338, 339. Some of them migrate, 383. 
Of their longevity, 412. 


Quails. Of their migration, ii. 356. 


R 


Rapacious. See carnivorous. 

Rats of Kamtſchatka Their artifices and manners, ii. 241. 

Ravens. Their mode of breaking ſhell-fiſhes, ii. 244. Their 

longevity, 414. 

Razor-fiſh, See ſpout-fiſh. | 

Rein-deer, the chief food of the Laplanders, i. 340. 

Reſpiration. - Air neceſſary to the exiſtence of all animal and ve- 
getable bodies, 1. 162. The mode in which reſpiration is car- 
riod on by man and the larger land animals, ibid. Dr. Craw- 
ford has rendered it probable that reſpiration is the cauſe of 
animal heat, 164. Connected with the circulation of the 
blood, 168. Commences inſtantly after birth, and continues 
during life, 169. Of laughing, 172. Of weeping, ibid. Ma- 
py ſecondary adyantages derived from reſpiration, 174. Birds 

| reſpire 
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reſpire by the bones, and almoſt every part of the body, as well 
as by the lungs, 175. Reſpiration of fiſhes, 183. Reſpiration 
of inſects, 186. 

Retina. External objects painted on it in an inverted poſition, 
i. 285. Why objects are ſeen erect notwithſtanding the inverſion 
of the pictures, 287, 288, Why viſion is ſingle though a pic- 


ture is painted on each eye, 289. 1 
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Roebuck. His artifices and manners, ii. 23 f. 


Saliva, a powerful ſolyent, i. 261. | 
Salmons. Of their migrations, &c. ii. 386. J 
Scale. Of the progreſlive ſcale of beings, ii. 427, &c. 
Scallop. Its motions deſcribed, 1 221. 
Scarabaei, or the beetle tribe of inſets, an account of them, 
i. 140. 
Scorpion. Account of it, i. 155. 
Sea-nettle capable of being ingrafted, i. 63. | 
Seal. Sketch of his manners, i. 104. | 
Seaſons. See love. 
Seeds. Analogies between them and the eggs of animals, L 55. | 
Seeing. See ſenſes. | 
Senſation implies the perception of pleaſure and pain. May be 
ſuſpended without death, i. 12. See ſenſes. Theory of ſenſa- | 
tion, 277. | 
Senſes. Fiſhes endowed with the ſenſe of hearing, i. 125. Of | 


the ſenſes in general, 253. Of the ſenſe of ſmelling, 255. 
Men, as well as brutes, aſſiſted in the ſelection of food by the 


ſenſe 
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ſenſe of ſmelling, 256. Moſt odours productive either of plex. 
ſure or pain, 259. 'The ſenſe of ſmelling in ſome animals re. 
markably acute, ibid. Of taſting, 260. The organs of taſte 
and ſmelling aſſiſt each other, 261. Senſe of taſtiag compara. 
tively groſs, 262. Senſe of hearing, 264. The pleaſures de. 
rived from it, 271. Senſe of touch, 275. Senſe of ſeeing, 
281, conveys no idea of diſtance, 292. Errors of viſion cor. 
reed by touch, 296. Of the ſenſe of ſmelling alone, 296; 
of hearing alone, 298 ; of ſmelling and hearing united, 299; 
of taſte alone, and united with ſmelling and hearing, 300; of 
fight alone, ibid.; of fight united with ſmell, hearing, and 
taſte, 01; ct touching alone, 302; of touch united with 
ſmelling, zor; of hearing, taſte, and touch united, 306. Of 
fight united witk all the other ſenſes, ibid. 


Sepia. See cuttle-fiſh, 
Serpents caſt their ſkins annually, ii. 43. 


Sexes. Of the ſexes of animals, 1. 374. Their intercourſe not 
always neceſſary for multiplication, 378. See multiplication. 
Caterpillars are of no fex, 379. Among the larger animals, 
the difference of ſize between males and females is not conſider- 
able, ibid.; but, among inſets, the difference often great, 
ibid. 380, 381. Of the ſuppoſed ſexes of plants, 388. The 
arguments employed to ſupport the ſexes of plants are entirely 
analogical, 389. Theſe analogies ſhown to be without founda- 
tion, ibid. 390. Some of them ridiculous, 393. The moſt 
plauſible argument in ſupport of vegetable ſexes derived from 
the culture of the date-bearing palm, ibid. This circumſtance 
brings no aid to the ſexualiſt, 394. Mylius's experiment on the 
Berlin palm imperfect and inconcluſive, 394, 395. Sexualitts 
have recourſe to the winds and. to inſects for the impregnation 
of certain plants, 396. This notion refuted, 398, 399. At- 
gument from new varieties examined, 400. Dr. Hope's expe- 
ziments on the lychnis dioica examined, 402. Spalanzan!s 
| experiments 
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experiments on the ſexes of plants, 400476. Changes pro- 
duced in animals by puberty, it. 2. The male bees impreguate 
the eggs after they are depoſited in the cells, 134. 

Sheep aſſociate, and defend each other, ii. 284. Their origin, 329. 


Showers of blood accounted for, ii. 65. 


Silk-worms. See worms and caterpillars. 


Skeletons, of all quadrupeds, when raiſed on their hind-legs, have 
a great reſemblance to thoſe of man, i. 84. 


Sleep of plants, 1. 9. 


Smeathman. His account of the termites or wood-ants, 1. 159. 


Smelling. See ſenſes. 
Snails. Their mode of refpiring, i. 199. 


Society. Nat confined to the human ſpecies, ii. 252. Its origin, 
ibid. The aſſociating principle is inſtinctire, 254. Its advan- 
tages, 256. Gives riſe to many virtues and fources of nappi- 
neſs, 257. Its diſadvantages, 258. Without aſſociation, men 
could perform no extenſive operations, ibid. Society ot the 
beavers, 260'; of pairing birds, 262 ; of the honey-bees, 264 3 
of the common caterpillars, 272; of the proceſſionary cater- 
pillars, 274. Some caterpillars are republicans, 277. Society 
of ants, 280; of gregarious animals who carry on no common 
operations, 282. 


Sound. Its medium and cauſes, i. 265. The celerity of its 


motion, 267. Augmented by reflection, 268. Its modifica- 
tions, ibid. 


Spalanzani. Account of his experiments upon digeſtion, i. 357. 
His experiments on the ſexes of plants, 410. 


Sparrows of great uſe by devouring numbers of caterpillars, 
ü. 220. 

Speech. See language. 

Sphinx. See moth. 


Yor. II. H h Spiders. 
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Spiders. Their ſtructure and manners, i. 154. When terrified 
ſimulate death, 237. Their attachment to their young, ii. 17. 
Moſt voracious animals, 200. Some ſurvive the winter, 247. 


Spider- fly. See flies, and growth. | 

Spout-fiſh. Its motions deſcribed, i. 219. Comes above the 
ſand upon putting ſalt on the mouth of its habitation, 220. 

Stag. His artifices in eſcaping the dogs, ii. 228. Form herds, 
283. | 


Stevens (Dr.). His experiments on digeſtion performed by means 
of a German who was in the habit of ſwallowing ſtones, 
1. 367. 

Stigmata of inſects deſcribed, and their uſes, i. 187. 

Stomach. Every part of vegetables may be conſidered as a ſto- 
mach, 1. 11. In carnivorous animals, the ſtomach is propor- 
tionally ſmall, 88. Its juice diſſolves all kinds of victuals, 357. 
Its great comminuting force in certain birds, 366, &c. In man 
and quadrupeds, the ſtomach ſeems not to act upon its contents, 

Which are totally diſſolved by the gaſtric juice, ibid. See gaſ- 
tric juice. After death, the gaſtric juice diſſolyves the ſtomach, 
372. 

Storks clear Egypt of ſerpents, frogs, mice, &c. ii. 219. 

Structure and organs. Their connection with manners and diſpo- 
ſitions, i. 82, 88, 140, 160. Structure of quadrupeds has 2 
great reſemblance to that of man, 83. Structure of birds, 110. 
Structure of fiſhes, 121. Structure of inſects, 1 30. 


Swallow. A curious inſtin&t of it, i. 236. Swallow's neſts, 
ii. 100. Of their migration and torpidity, 350, &c. Diffe- 
rent opinions on this ſubje& examined, 353. Could not poſlibly 
exiſt under water, 362. 

Swans. Their longevity, ii. 413. 

Sword-fiſh often kills the whale, ii. 224. 


T Tadpole. 
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Tadpole. See frogs. 
Tailed men have no exiſtence, ii. 432. 


Taſte. See ſenſes. The inſtruments and cauſes of the ſenſation 
of taſting, i. 261. Taſte various in individuals of the ſame 
ſpecies, 263. 

Taylor-bird. Deſcription of its wonderful neſt, ii. 94. 


Termites. Mr. Smeathman's deſcription of their ſingular opera- 
tions, ii. 159. Deſcription of theſe animals, 160. Undergo 
great changes in form, ibid. 161, 162. Wonderful prolific 
powers of the females, 165. Their neſts or hills deſcribed, 
167. Of their royal chamber, 169. Of their nurſeries, 151. 
Of their magazines, 174. Of their ſubterraneous paſſages, 175. 


Of their warlike diſpoſitions, 177. Repair their habitations, 


178. 
Tiger. His diſpoſitions are groſsly ferocious, ii. 191. 
Tit-mouſe. Deſcription of its neſt, ii. 93. 
Toads. Inſtances of their being found alive in the heart of trees, 


and incloſed in ſolid ſtones, i. 201, 202. 
ü. 418. 

Tongue and palate, the principal inſtruments of the ſenſe of taſt 
ing, 1. 261. 

Touch. See ſenſes. 

Tracheae of inſects deſcribed, and their uſes, i. 187. 


Transformations. Every animal undergoes changes, ii. 36, &c. 
Transformation of frogs, 41. Cruſtaceous animals caſt their 
ſhells annually, 42. Serpents annually caſt their ſkins, 43. 
Of the transformations of inſets, ibid. Transformation of the 
blk-worm, 45; of other caterpillars, ibid. The internal parts, 
H h 2 as 


Their longevity, 
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as well as the external form, of winged inſects undergo conſider- 
able changes, 51. Spider-fly transformed into a chryſalis be- 
fore eſcaping the belly of its mother, 52. The behaviour of 
different caterpillars when about to transform, 57. Transfor- 
mation of inſects is only the throwing off of temporary cover- 
ings, 61. Plants, as well as animals, undergo transformations, 
67. Intentions of Nature in changing forms, 72. 


Trochus deſtroys numbers of ſhell-fithes,” ii. 222. 


Turkey. The great comminuting force of its ſtomach, i. 359. 


U 
Urchin. Motions of the ſea urchin deſcribed, i. 223. 


V 
Vacuum. Sounds cannot be propagated through it, i. 265. 
Vegetables. See plants. 
Vermes. See worms. 
Vis inertiae deſined, i. 209. 


Viſion. See eyes and retina. 


W 


War. Man not the only animal that makes war with its own 
ſpecies, 11. 206. 

Waſp. Solitary waſp digs holes in the ſand, where ſhe depoſits 
her eggs, i. 235. Feed their young by diſgorging like the 
pigeon, ii. 18. Their manners and operations, 142. Their 
cells compoſed of paper, 143. Deſcription of their neſt, ibid. 
Their manner of building, 147. Republics of waſps conſiſt of 
males, females, and neuters, 150. Deſcription of the different 
kinds, 154. Maſſacre their young, 209. 

Wax. 
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Wax. Bees wax a with of a digeſtive proceſs, ii. 125. 


Weeping, how performed, and its effects, i. 172. Not peculiar 
to man, ibid. 


| Whales often killed by the {word-fiſh, ii. 223. 


Winds. Suppoſed to impregnate certain plants, i. 396. This 
notion refuted, 397, 398. 


Wings. No animal, except inſects, have more than two, i. 133. 
Thoſe of inſects made the foundation of a methodical diſtribu- 
tion, 139. 

Wolf. His diſpoſitions are fierce and rapacious, ii. 193, 194. 


Women. Their texture more lax than that of man, i. 374. 
Their minds are likewiſe more timid, ibid. Social intercourſe 
with them ſoftens the diſpoſitions of men, 375. Modeſty the 
great ornament of women, ibid. Carnivorous quadrupeds not ſo apt, 
to deyour women as men, 378. See multiplication, and ſexes. 


Wood-ants. See ants and termites. 
ood-pecker. Some account of it, ii. 244. 


Worms. Account of theſe inſeRs, i. 155. Of the hair-worm, 
156. Of the earth-worm, ibid. Rat-tailed worms, their mode 
of reſpiring air, 188. In ſome worms, the rapidity of their 
growth is remarkable, 354. Account of the male and female 
glow-worm, 381. Silk-worms ſpin pods before their transfor- 
mation into flies, ii. 45. See caterpillars. Inſtances of ſeveral 


worms proceeding from one egg, 57. The manner ip which the 
Glk-worms ſpin their cod or clue, 57, 58. 


